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SECTION I. 

THE HISTORY OF KALA-AzAR. 

•THE main facts of the origin and spread of the disease 
known under the name of Kdla-dsar, as far as they can 
be gathered from the yearly Sanitary Reports of Assam, will 
be briefly given here, as far as possible in the words of those 
who have seen most of the disease. Further details, with 
statistics and map illustrating its spread, will be found in 
Section VI, 

The disease was first described in the report for i88a by 
Dr. Clarke, and was based on old records and notes of 120 
cases by Mr. McNaught, the Civil Medical Officer at Tura, 
the headquarters of the Garo Hills district. As this report 
is of great interest, a few quotations will be given from it, 
which will show the view which was taken of the disease at 
this period : 

“ There is no registration in the Garo Hills ; bnt from mfcwaiatioB 
gathered in a general way, and from the depopulation of certain areasy . 
ther e can be no doubt but that a very high rate of mortality es^ti 
among the Garos and otl^er tribes, especially those tribes- who ocp^y 
the low hill tracts which lie between the hills and the pl^s. Tb^m 
is a form of malarial poisoning known among the natives M 
or black ««kneai^ from the darimaed cofamr whieh tits site dfnniaf 
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in chronic cases. The popular idea is that the disease is contagious, 
and the natives have so great a horror of its appearance among them, 
that they frequently separate those affected from the other members 
of the family or community. Mr. McNaught, the Civil Medical 
Officer at Tura, has made some enquiries concerning the disease. 
He states that it begins with a high temperature, severe pains in the 
head and body, loss of appetite, and other symptoms of a genera] feb- 
rile condition : fever sometimes of an aguish form, and sometimes 
fever without remission for many days together. The spleen and 
liver enlarge, the skin becomes gradually darkened, and in advanced 
cases there is often haemorrhage from the nose and gums ; oedema 
of the feet or general dropsy is likewise common, and life 
ends by a combination of disordered functions known as malarial 
cachexia. 

V 

“ This does not appear to me any new form of disease ; its his- 
tory, so far as 1 can at present gather, shows it to be produced by 
intense malarial poisoning. It' has been known as it is now among 
the people for the past twenty years ; and the localities chiefly in 
which it prevails, are those which combine all the conditions under 
which the most intense forms of malarial disease are produced. 
Further investigation is necessary to throw a clear light on this 
disease. It is so inimical to life, that large tracts of hill country 
are being depopulated in consequence.” s 

In Appendix A to the same report, further particulars are 
given, in which the following statements occur : — 

” As far back as 1869, the attention of administrative- officers in 
Assam became directed to a peculiar disorder called kdla-daar, the 
ravages of which decimated, and in some instances almost depopu- 
lated,, numerous districts in the Garo Hills.... The disease is most 
intense where the low, densely-wooded Garo Hills join on to the 
low-lying Central Assam plain, a position par excellence the most 
favourable for malarial developments.... The Garos give definite 
accounts of the invasion of their villages by this epidemic at periods 
varying from 3 to 30 years previously.” 

After describing the symptoms in detail he continues 

** Nearly all the preceding symptoms seem to depend on one other 
symptom not yet mentioned. That symptom is an intense an^mja^ 
wW^ shows itself at an early period, and continues to increase 
is Intensity as the disease pn^resses. The above qrmptoma 
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of intense malarial poisoning gradually culminate in a fatal issuet 
This usually results from progressive asthenia in from six month* 
to three years or more. Recovery is rare." 

He then mentions that most of the cases were seen once 
only, and that further and continuous observations are neces* 
sary, and he concludes : 

"At present more cannot be said than that from the cases record- 
ed : the opinion has been arrived at that kdla-dzar is a cachexia pro- 
duced by malarial fever, deriving its peculiar characteristics from the 
nature of the region where it prevails, and having a singular tendency 
to run rapidly into the cachexial stage." 

The above extracts show that the disease was considered 
to be a bad form of malarial fever, which had probably 
been present for many years, but which at certain times 
became epidemic, and almost depopulated districts. The 
absence of registration of births and deaths makes it Impossible 
to fix the precise date of the first increased death-rate in the 
Garo Hills, and this accounts for the different number of 
years that it is said in the above report to have been present. 
The highest death-rate in the selected areas of registration, 
which was begun in 1883, was 41*66 per thousand in 
1883. 

In 1883, the death-rate increased in the portion of Goal- 
para which lies at the foot of the Garo Hills ; and Dr. Eteson, 
who had succeeded Dr. Clarke as Sanitary Commissioner of 
Assam, writes : 

" It will simplify the measures of relief, and the medical treatment 
also, if it is accepted, once for all, that kila-izar is a marsh ague in its 
causation, intensified through chronic lapses into a blood tain^ which 
passes into anemia . and 'organic congestions ; and that it is only 
especially fatal, because the sick Garos are left uncared for, ua- 
nourished, and exposed to continued relapses." 

Relief work was started in the affected districts this ytiju 
under the superintendence of Dr. Dobson, who ieporf^ at 
length on the disease in 1884. His conclusions w sss -** 

" That is no new disease, bat onl^ a looal nsaM tm 

§4 
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nnlarial fever and its consequences ; that it is essentially chronic in its 
mitnre, originating in ordinary fever and continued by relapses ; that 
its most noticeable and constant complication is hypertrophy of the 
4^>leen ; that darkening of the skin is not at all common ; and 
that there is not a particle of evidence that kdla-dzar is contagious." 

Dr. Eteson entirely supported these views. It is also 
worth nqting that out of 4,919 cases, which were treated by 
the relief parties, 4,191 were recorded as for fever or enlarged 
spleen, two-thirds pf them, coming under the latter heading, 
and only one case was returned as anaemia ; and that even at 
this early date it was noted that — 

“The area' of the epidemic is extending, counterbalanced by the 
fact that it is now absent where it had been severe.” 

In 1885-86, there is nothing of importance recorded, 
except the steady spread of the disease. In 1887, a decrease 
of the disease was noted in the terai portion of South Goal- 
para, which had been attacked in 1883. In this year also 
attention was first drawn to the anchylostoma as the cause 
of the so-called " beri-beri ’’ or anaemia of coolies, which had 
long been prevalent on many of the tea gardens of, more 
especially, the upper parts of the Brahmaputra Valley^ Refer- 
ring to Dr. Kynsey’s pamphlet on this disease as met with 
in Ceylon, Dr. Eteson writes : . ‘ 

“ There seems little doubt but that the disease described in it* 
iind called beri-beri, is essentially the same as that commonly called 
anemia and dropsy in Assam, often prevalent and very fatal in 
the immigrant class. ... Hitherto it has been attributed to malarial 
cachefia, and associated with bad drainagfe, exposure, and climatic 
Influences. But a careful posi-mortem enquiry has demonstrated the 
presence of an intestinal parasite, the anchylostomum duodenale, 
in all those examined, and in numbers corresponding to the severity 
of the symptoms during life." 

After stating that water is the probable vehicle of infec- 
tion, he continoes that Dr. Ruddock, of M essa, Nowgong, 
**bj the admioistntion of thymol 4n thirty-grain doses,^ ha'd 
almost invariably succeeded in tUschaiging the dead parasite 
in hundred^ fbllowed by a rapd restoration to health, the 
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natural colour of the blood, and re-established nutrition ” j 
and he adds — 

“ It would be interesting to prosecute this discovery in the direc- 
tion of kala-dzar^ or the ague cake of Goalpara; but I fear tint ia 
purely malarious.” 

In 1888, Dr. Costello, who had succeeded Dr. Eteson, 
records that there had been a considerable decrease- in the 
mortality from fevers in the Goalpara district ; and, after de- 
scribing the very malarious character of this and the Kamrup 
districts, he adds — 

“ There can be no cause for wonder that one type should be so 
pronounced and of so marked a character, as well as often fatal, as 
to have been thought to be a distinct disease — I mean kila-dzar, so 
common still in the Garo Hills tract and in the parts of Kamrup men- 
tioned above. The opinions of the best Civil Surgeons of the prov- 
ince, as well as of my predecessor — an officer of great experience— 
was, and is, that this apparently peculiar form of fever is nothing 
more than a very aggravated, and often neglected, malarious fever, 
and also that its so-called distinctive features, such as anaemia, en- 
largement of the spleen and liver, with dropsy, diarrhoea, etc., are 
merely ordinary results of unusually severe and neglected malarious 
fever. No proof of its contagiousness has been given, and the same 
medicines, especially quinine, which are found of use in ordinary 
malarial fever, are equally useful in kdla-dzar, as far as the extent to 
w hich the disease has reached, either from its original intensity or 
neglect, will allow.” 

He appends reports by Surgeon-Major Borah, recently 
Civil Surgeon of Kamrup, and by Dr. Gupta, of the Garo 
Hills, who both agreed that kdla-dsar is only a bad form of 
malarial fever. He, however, concludes by stating that he 
has applied for a specialist to enquire into the subject. Thus 
we see that up to this date every medical m^n, who had had 
any experience of the disease, considered it ^ be an intense 
form of malaria, which was, however, not contagious. The 
whole difficulty was in explaining its great fatality, and mdre 
still the slow, but certain, way in which it spread year by year 
up the valley. The anchylostomum duodenale had also been 
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shown, chiefly by Dr. Ruddock, to be the cause of the 
disease known on tea gardens as anaemia of coolies, or beri’ 
heH. At this period Dr. Giles was appointed to enquire 
“ and report on the cause or causes of kdla-dzar and beri- 
beri of Ceylon,” and he began work at Gauhati at the end 
of November 1889. 

A preliminary Note by Dr. Giles was published in May 1890 
in the Assam Sanitary Report for 1889, and his final report 
in October of the same year. As his results were entirely 
opposed to the former views of the disease, it will be necessary 
to briefly give them here, as far as possible in his own words, 
in order to prevent any possibility of misrepresentation. For- 
tunately, this can be done in a comparatively small space, as 
he expresses them very clearly in both his preliminary and 
complete reports. 

In his full report he describes his work in Gauhati as 
follows : 

‘'There were Five or six in-patients in the dispensary suffering 
from aswcll as a daily casual attendance of out-patients 

suffering from the disease, and the first step was clearly t'Q make a 
careful examination of the cases at my disposal. The greater num- 
ber certainly presented more or less the prominent symptbrns of 
malarial poisoning, but it was equally apparent that, in by far the 
larger proportion, the malarial symptoms were quite inadequate to 
account for the gravity of the mischief. On casually enquiring the 
history^ of a case, the patient would generally say that it had com- 
menced with “ fever,” and he had it off and on for months. On a 
more and more close interrogation, however, so as to distinguish true 
ague from other maladies, it generally came out that there had been 
comparatively little true fever, and that what the patient really meant 
was merely that he had been feeling ill for a long time. There is, of 
course, nothing new in this, because everywhere in India, nearly all 
disease is ascribed by natives to fever,” and it is only by the most 
patient enquiries as to the exact symptoms actually experienced that 
one can get any other history for nine diseases out of ten. ' Then 
'again, most of the cases had more or less enlargement of the spleen, 
many of them exhibiting a regular ague cake ; but when we remember 
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how rare it is in post-mortem examinations to find an Indian with a 
spleen of normal weight, it will readily be seen that too much import- 
ance should not be attached to a symptom which is well nigh 
universal, and is by no means incompatible with fair general 
health” 

Later on, page 50 of his report, he quotes Dr. Dobson as 
having found 21 out of 42 children, in a village in the Goalpara 
district, to have enlarged spleens, although apparently healthy; 
and he continues — • 

‘‘ This accords with my own experience in the Chaygaon district, 
where 1 examined the spleens of a large number of people reputedly 
healthy. The proportion was about the same ; but unfortunately I 
have lost the slip on which the notes were made. If then half the 
reputedly healthy population show more or less splenic enlargement, 
is it surprising that it should be found also in hala-azar ? The re- 
verse would indeed be astonishing; and in the face of such a fact it 
is obviously absurd to attach any pathogromonic importance to the 
symptom in connection with the etiology of kdla-dsary 
Returning to page 1 1 of his report, he writes : 

“ Now the cases in the dispensary, though in a terrible state of 
cachexia, gave no other evidence of malarial poisoning than a very 
variable amount of splenic enlargement. The temperature charts, 
far from forming the well-knowm malarial trace, exhibited, as their 
most marked character, a subnormal temperature, indicative of a 
profound depression of the vital forces. ... I have observed the 
temperature as low as 94° F., and this in cases by no means actually 
dying. A temperature of 95® rising to 96® in the afternoon was often 
persistent for several days together; such low temperatures are 
almost unknown, except in the case of profound traumatic shock or 
in articulo mortis, and are certainly unknown to persist for any 
length of time in any other disease than anchylostomiasis. This and 
the profound anaemia were the most marked characteristics of the 
disease with which I had to deal. Putting aside cases of ordinary 
sickness of all sorts, which were freely brought me as kdla-dMar^ 
this anaemia was the one constant symptom. As has been repeatedly 
noted by previous observers of kdla-dzar, it is the earliest syfhp^m 
to appear, and its intensity advances pari passu with the disease. 
Its characteristics easily distinguish it from the anaemia wbjcli ac« 
companies malarial cachexia. In the latter, anaemia Is a late and 
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secondary symptom, whereas here it appears from the first, and 
nearly all the other symptoms are merely its results. Then, again 
in the anzmia of malarial cachexia, specially when accompanied by 
enlarged spleen and consequent venous and portal obstruction, the 
conjunctiva, although deficient in blood, is nearly always of a dirty 
yellow tint, often accompanied by distinct icterus. The absolute 
dead white, rather bluish than yellow, coloration met with in the 
larger proportion of kdla-dzar cases, is never met with in uncompli- 
cated malaria. There is something peculiarly pathogromonic about 
this appearance of the conjunctiva, which, once thoroughly appreciated, 
is not easily forgotten." 

He continues by stating, that up to this time he had no 
idea what might be the cause of the symptoms observed, and, 
while w'aiting for a poU-mortem, he “inoculated a considerable 
series of tubes of nutrient jelly with the blood of several 
patients. With the exception of a few tubes which developed 
accidental colonies of well-known mildews, etc., such as will 
occur in any series of such observations, these experiments 
gave entirely negative results,^’ showing, together with the 
absence of the least sign of paralytic symptoms, that kdla-dzar 
had no connection with the endemic palsy deg^pfibed by 
Pekelharing under the name of “ beri*beri.^^ He then 
continues: ' 

After about ten days, the death of one of the in-patients enabled 
me to make an autopsy. The examination showed that the immediate 
cause of death was an exacerbation of a chronic state of dysentery 
from which she had suffered during the whole time she had been 
under observation. The other changes were cedema and ascites, 
excessive anaemia of -all the tissues, and an obviously thin and 
watery condition of the blood. In the duodenum and upper part 
of the jejunum were a number of anchylostomes. In this case then 
the primary cause of death was plainly enough anchylostomiasis, and 
this led me to examine the dejecta of my other patients, and in every 
instance enormous numbers of the ova of the parasite were found. 
A rough estimate was made of the numbers passed in a few cases 
by diluting a known weight of faeces, and counting the nolkiber of 
ova IQ a small weighed portion of the dilated material, with the 
result of showing that the number passed daily must often exceed 
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a million. Other post-mortems followed, and proved incontestjblj 
that, whatever idla-dear might be elsewhere, the disease so called in 
Gauhati was undoubtedly anchylostomiasis.” 

Having thus satisfied himself as to the nature of the disease 
in Gauhati, he made excursions to villages near and made 
examinations of the fscal matter found near the houses, with 
the result that — 

“ By examining specimens taken at hap-hazard, it was often found 
that in badly stricken villages, three specimens out of every four would 
contain the ova of the parasite (anchylostomum). Further, it was found 
that the severity of the outbreak and the proportion of specimens 
show ing ova, was generally proportionate.” 

He continues — 

“After some stay in the k&la-dzar districts, I proceeded to Upper 
Assam, and visited the tea-growing districts, where anchylostomiasis 
has been shown to be so prevalent under the name of beri-beri. 
Nothing here struck me so strongly as the absolute identity of the 
clinical pictures presented by these cases of acknowledged anchylosto* 
miasis with those I had just been seeing so much of under the name 
of k&la-dzar'' 

With regard to treatment, he writes on page 14 of his 
report : 

“ Nothing that has hitherto been tried has had any effect on 
kdla-dzar, and even thymol is, as a rule, of no use, because cases 
seldom, if ever, come to us suRiciently early to be relieved of the 
parasites before they have inflicted fatal damage on the system.” 

And on page 104, he urges the importance of early diagno* 
sis and treatment ; and, after remarking that he had at first 
hoped that the expulsion of the parasites would be sufficient 
to initiate a cure to be completed by proper dieting, he 
continues : 

“This a priori notion would doubtless have proved correct 
enough if the patients bad ret^ned the power of assimilation; 
but a farther experience of the disease has demonstrated the fact 
that the mere loss of notritive matter required for tibe snpp^yot 
the parasites, is a small and quite unimportant (actor in the 
of the fatal qrmptoms produced hj them. ' Various csJcutstioos htcft 
been made as to the amonat of blood octuallf wfthdnnw bf til^ 
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parasites, and . these, though differing pretty widely, agree in making 
the amooni too small to be likely to do more than seriously weaken 
an adult. The real damage is mainly caused by thei destruction 
of the digestive ppwers. A large share in the causation of this, 
diminished power of assimilation, is probably to be accounted for by 
the constant recurrence of great numbers of small trauntatic lesions 
of the mucous membrane. Should these lesions include boring and 
temporary encystinent, the matter is more easily understood ; but the 
bites themselves, in spite of their small area, can account for much.” 

In the clinical section of liis report, he gives abstracts from 
the notes of cases recorded by several of the Civil Surgeons 
of Assam, to each of which he appends his own opinion as to 
the correct diagnosis in view of his discoveries, and concludes 
with full notes of two cases seen by himself. One of these 
latier, and, as far as cm be judged, the other also, are simple, 
uncomplicated cases of anchylostomiasis. Out of the thirty 
cases he quotes, twenty were from notes by Dr. Dobson, 
who, in the Assam Sanitary Report for 1891, very truly 
remarks : 

•' With these extracts of the cases reported by me, and which Dr. 
Giles has undertaken to diagnose, I find that such cases ^ arc anaemic 
are invariably returned by him as anchylost tmiasis, unless it is that 
the state of the conjunctivae is said to be yellow, in which case it is 
malarial. Surely it ia going too far to practically say it is only 
anchyloetomiasia when there is anaemia. On reading over the d’agno- 
■ia of iheae cates, as arrived at by Surgeon Giles, anaemia would seem 
to be a symptom hardly ever met with in any other disease.” 

Dr. Giles gives several other arguments in favour of his 
ivBW of the diseasq, which must be mentioned. Thus, in 
Section 3 he pv^ Bgures to prove that the highest mortality 
occurs in the smallest villages, and that several members of 
one. family arc fNsiuently attacked before other families in the 
samf pihiqo heoomo infected, which, together with the popular 
btinf MS the sasM ofiset, lea#i him to conclude that “the 
dl l ttB i Mti i n et k Ho ’ S i ra rii that of a commumcable disease.” 
' in discQss&igtfie spread ei the affection, he pmnts out 

. ispltted villages inay escape in a remarkiUi^ manner. 
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and that it has taken seven years to spread less than lOO 
miles, while on page 29 he writes : 

“ It is a noticeable fact that once the disease has made its appear* 
ance in a district, it never leaves it, the weekly returns of the pre* 
valence of the disease showing it to be present to*day in every part 
of the country where it has been hitherto reported." 

This was true of whole districts, such as the Garo Hills 
or Goalpara at the time it was written, but Dr. Giles seems 
to have overlooked the remarks quoted from some of the 
Assam sanitary reports earlier in this section, to the effect 
that the disease had died out of certain localities which had 
previously severely suffered from it. He also makes a strong 
point of the fact that no Europeans had suffered from the 
diseabe, and remarks that, although their numbers are small, 
yet " their escape would be indeed remarkable if malarial 
influences were abroad suflicient to account for the terrible 
ravages of kdla~dzar while, on the other hand, they would 
not be at all likely to suffer from such a disease as anchvlos* 
tomiasis, because “ it is only among such Europeans whose 
habits assimilate them to the semi-civilised inhabitants of 
Assam that anchylostomiasis has ever spread." With regard 
to its being malarial, he writes : 

'* Again, if kila-daar be but malarial cachexia intensified by the 
proximity of uncleared jungle, the habits of the people, and so forth, 
it is clearly incumbent on the advocates of this theory to show that 
these conditions and habits have been intensified in affected villages 
coincidently with the outbreak of the disease ; but, in point of fact, no 
one pretends that any such change has taken place." 

A very clear summary of these views is given on pages 
65 and t6 of his report, which must be quoted : 

* In the absence, then, of any intelligible cause for intensification 
of the well-known malarionsncss of the affected districts^ h seems at 
great a mistake to attach any importance, in the production of tito 
increas'ed mortality, to such cases of makwial cadteaia as me Aaatto 
with, as to the cases of dysentery, pneumonia, and spinal cWarS. 
Personally 1 have not found cases of nneompiicsted sMiaris^ "cS^kia 
St SU comoMBer than I have in l|i 
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Central Provinces and Punjab. What I have, however, found is that, 
whenever a village is seriously affected with kdla-daar, the larger 
proportion of serious illness will be found to consist of anchylosto* 
miasis. That a very large proportion of the cases will be found to 
be complicated with enlargement of the spleen is quite beside the 
question, for, as wc have seen, this condition nearly as often compli- 
cates apparent health. Malaria doubtless accounts for as much sick-, 
ness and death as it always has, and that, we know well, is no small 
amount ; but it is entirely inadequate to serve as the efficient cause of 
the terrible death-rate of kdla-dear-stx\\ifia villages, and the true 
cause of this will be found to be neither more nor less than anchy- 
lostomiasis. Of course, it is perfectly intelligible that a man brought 
low by anchylostomiasis should fall a ready victim to malarial influ- 
tnces. In the closely analogous case of famine we know this to be 
the case, but it is to the shortness of food, and not to malaria, that we 
ascribe the high death-rate of periods of famine, in spile of the fact 
that many poor, half-starved wretches might have survived but for 
attacks of fever and enlargement of the spleen. Converselj', a man 
already the subject .rf malarial cachexia, will die much more rapidly 
from anchylostomiasis than an originally healthy subject. 

“As will be seen, I am far from asserting that any and every case, 
that will be produced as hdla-dzar, is necessarily anch}^Iostogniasis, 
or that cases of malarial cachexia are oiherwise than very common, 
for such cases are very common now, always have been, and it will be 
a long time, ere they cease to be so. All I wish to convey is that the 
increased mortality is du<' to the anchylostomiasis, and tq no oilier 
cause, and hence the answer to the question propounded* at the 
commencement of this section, must be that if we take hdla-aaar to 
be anything brought as such, kdla~duar may be anything ; but if we 
coniine ourselves to the cause of the present pestilence, the reply is 
that it is anchylostomiasis.” 

Again he writes in his preliminary report : 

“ It will be readily seen how thoroughly this explanation solves 
all the difficulties that have hitherto surrounded this obscure disease. 
Using the term in its broad sense of communicability, there is no 
disease that can fairly be said to be more infectious than anchylosto- 
miasis, always assuming the absence of proper measures of eonserv- 
an^aad the' co-exisfence of suitable climatic condit^s. That 
' cohditioni are most efficiently present in Assam is already. 
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abundantly shown by the terrible mortality which, under the name of 
bert-beri, the same disease has caused amongst the labourers on the 
tea gardens.” 

I have, 1 think, quoted enough to show that granting; the 
correctness of the statements on which Dr. Giles’ views are 
based, the fact that he found anaemia to be the one constant 
feature of the disease, while fever and enlargenr*ent of the 
spleen were accidental complications, and finding the anchylos- 
toma constantly present, which had been proved to cause 
anaemia in every part of the world where they had been found, 
he could not have come to any other conclusion than thst 
recorded. He spent the rest of the year, over which his 
investigation lasted, in a study of the life history of the an- 
chylustomum, which resulted in his coming to the conclusion , 
that the disease is spread much more by earth and dust 
getting into food, etc., than by water, and consequently 
recommending conservancy improvements as the main way 
to combat the spread of the disease. 

The reception of Dr. Giles’ report, and the subsequent re- 
searches of the Civil Medical Officers of the province, which 
have led to the re-investigation of the subject, onl) remain to 
be considered. 

In the report for 1890, Dr. Costello writes : 

” My conclusion now is that Dr. Giles’ views as to the cause of 
k&la-daar are quite true, it and bert~beri being due to anchylostomia- 
sis, the apparent diRerence being due to kala-itar being frequently 
complicated by malarious fever and its results, as in the districts of 
the Lower Assam Valley, the inhabitants are much more subject to 
malarious causes than those in the districts in the northern section 
of that valley.” 

He recommended a trial of the conservancy measures 
advised by Dr. Giles, and also directed systematic clinical and 
microscopic observations to be made in the affected districts 
for one year. As a result of this, two very valuable repofts/iyjr 
Drs. Dobson and Campbell appeared in the 1891 Sairitaiy 
Report, a summary of which will be g;tveii here*'' Pr* 
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Campbell gives notes of 88 cases, which he classes in 
three divisions, thus — (i) Malarial cachexia, 7 cases, in which 
no ova were found in the stools, or no anchylostoma after the 
administration of' thymol. (3) Anchylostomiasis, 15 cases. 
(3) Anchylostomiasis plus malaria, 65 cases, which he sub*' 
divides into — (i) where the malarial complication is slight, 15 
cases, and (2) where it is of a serious nature, 50 cases. The 
anchylostoma were noted either as simply being found in 
about two-thirds of the cases, or as having been present in 
“ numbers ” in about one-third of them, while in two they 
were found in large numbers. The finding of ova in the 
stools, or of any of the parasites after the use of thymol, 
is taken as a proof of- the presence of anchylostomiasis. He 
sums up his results as follows : 

" 1 believe that in kdla-dzar the starting or exciting cause is infec* 
tion by dochmius duodenalis, hence the number attacked and the 
mpidity with which it spreads ; that it spreads in various ways by 
air getting into food, etc., but also by contamination of water, though 
Dr. Giles denies thi latter. Af.er the patient has b-come inficted 
with the dochniu-*, h*, as parasites are added by frc-|^ infections, 
developcs a lower vitality, and is liable to other diseases ; and as 
Goalpara and Katnrup are notoriously malarial districts, the 
anchylostomiasis is complicated by malarial cachexia. Hence, I 
believe, kilo'&Mar, as so called by the natives of Lower Assam, is in 
75 per cent, anchylostomiasis plus malarial cachexia, and in the 
remaining 35 per cent, ei* her anchylostomiasis, pure and simple (in 10 
to 15 per cent.), or pure malarial cachexia (in 5 to 10 per cent.).” 
Moreover, in discussing the purely malarial class, he says : 

*' This division might be omitted, as it is not really kdla'Aaar, but 
for the fact that the patients, their friends, and their native doctors 
rail it so." 

It will be seen that his view is substantially a strong 
confirmation of the results arrived at by Dr. Giles, and if it 
granted that the presence of the anchylostoma or their 
ova is evidence of anchylostomiaus, that is, of a ^liseased 
coadtuon brought about by tins parasite, the ojnnion 
« * perfectly lopcal one. la the.repoit of 





however, that is, after the pu^ra^ion of Dr. 
discoveries, to be immediately described, Dr. 
writes ; 
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“ I believe it to be a severe form of paludal fever, complicated in 
70 to 80 per cent of the cases with anch^loxtomiisis." 

Coming to Dr. Dobson’s work, it may be summed up in a 
few words. In the course of some four years, he examined orer 
1 ,000 persons for the presence of anchylos'oma, and in all, except 
those examined in his first year’s work, 1891, he has recorded the 
exact number of the various intestinal parasi es passed after the 
administration of ili\ mol, wiih the exception of threadworms. 
I find an analysis of his tables shons that out of 797 healthy 
people, no less than 620, or 77 78 per cent., harboured anchylos- 
toma in numbers ranging from i to 230 Of the total number, 
651 were coolies imported from all paits of India, and f'o 18 
p"r cent, of them carried this parasite into Assam with them ; 
while 146 were heal hy men in some of the jails of Assam 
(and so the great majority of them were either inhabitants of 
Assam, or had been resident in this province for seme time), 
and 67 12 per cent, had anchvlostomi in them. These figures 
point to the conclusion that the w'orm in question is more 
commonly present in na'ives of Bengal, Chota Nagpur, the 
Cential and North-Western Provinces, and other parts from 
which coolies are imported, than ii is in those of Assam. In 
1 16 cases of kdla-dsar. Dr. Dobson found the worms in 
exactly 75 per cent., and in at 2 cases of other illnesses he 
found them in 73*20 per cent. Moreover, taking the cases in 
which the exact numbers present are stated, they average 
much the same in the hdla-dzar cases as they do in the 
healthy natives. It will be at once seen that these observa- 
tions are of the utmost importance, as, in the absence of 
any figures to show in what numbers the anchyloatoma arete 
found to be present in the cases of idla-dsar inveatigated l/f 0c; 
Giles, they throw great doubt on the correctneaa of vicAa 
taken by that observei; that this parade ia thecaiiae'i^’Atft* 
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dear. In fact, it is not too much to say that it is due mainly 
to these observations, that the question has been ro-opened. 

The gradual changes of the views of the medical men in 
Assam with regard to kdla-dzar during the five years that 
elapsed between the publication of Dr. Giles' report and the 
determination to have the question re-investigated, can be 
best illustrated from the remarks of the successive Sanitary 
Commissioners in the Assam reports. Thus, in 1891 report 
Dr. Costello writes : 

“ After the most careful enquiry in each of the affected districts 
of the Garo Hills, Goalpara, Kamrup, and Nowgong, where 1 visited, 
with the Civil Surgeons, all the notoriously affected centres, my opi- 
nion now is, as regards kdla-dear, that Dr. Giles discovered and bit 
the true cause which mak'-s that disease contagious or carriageable 
from place to place and from person to person by infected persons 
disseminating the embryoesof the dochmius in the soil through their 
faeces, and which is also the main factor of its remarkable fatality, 
that he was the first person to discover and prove that the dochmius 
or anchylostomum parasite was an important and distinctive factor in 
this disease, and that which completely distinguished it from ordinary 
"malarious” disease.... However, in compaiing^a/a-^rar with anae- 
mia or beri-beri of Ceylon, and in deciding that they were, in all their 
main points, essentially the same. Dr. Giles, in my opinion and in those 
of the officers most competent to judge, (namely, the Civil Surgeons 
who had seen most of the disease) overlooked the very important 
malarious element in tdla-dzar. It is our opinion that the difference 
between the two diseases is altogether and only the result of the 
effects of intense malarial poisoning, arising from the topographical 
peculiarities of the localities made notorious by kdla-dzar, which 
do not exist in anything like the same intensity in Upper Assam, where 
the anemia or beti-beri form of anchylostomiasis has been known for 
years to be common, and where such remarkable and deadly terais, 
etc., as exist in Lower Assam, are rare, or almost absent.” 

A Uttle further on he writes : 

** From Or. Dobson's report it is clearly proved that kdla-daar is 
not mere anemia of coolies or beri-beri of Ceylon, bat that, on the 
contrary, asalaria pUya a cluef partin tlds disease, and ao compUcatea 
kaa to reader it much ssore fatal Md aerioaa.** 
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In the 1893 report the same officer, after recording thu 
the mortality from kdla-dsar had much decreased in the 
Goal para and Kararup districts, while it had increased in 'the 
Nowgong and Mangaldai subdivisions, writes': 

" As regards idla-dsar, the further observations, as far as they 
have gone, go towards throwing doubt on Dr. Giles’ conclusions, and 
seem rather (o point, as was previously supposed, towards malaria 
in some form being the main factor in causing that disease. In fact, 
no satisfactory conclusion as regards its cause has, in my present 
opinion drawn from the latest evidence at my disposal, been arrived 
at, and, except, that Dr. Giles wrote a most interesting life history 
of the parasite, and also confirmed our previous views as to beri-beri 
of Ceylon (anxmia of cooliesj being a form of anchylostomiasis, I can* 
not now, with the further light thrown on the subject, see that we have 
as yet discovered the undoubted cause of this disease." 

He, therefore, applied for the services of a fully competent 
pathologist and bacteriologist to re-investigate the subject. 
The results of some enquiries from tea garden doctors on 
the subject of anaemia of coolies, are also given in this report, 
which show that they unanimously attribute the disease 
known as anaemia of coolies to anchylostomiasis ; but most of 
them look on such predisposing causes as malaria, bad 
feeding, and other causes of debility as being necessary factors 
in its production, in addition to the presence of the parasite, 
and regard it as being very uncommon among the indigenous 
inhabitants of Assam, who have not worked on tea gardens. 

In the 1893 report. Dr. Wat burton, who bad succeeded 
Dr. Costello, after reviewing the symptoms of the disease, 
writes : 

It will be seen that many of the symptoms that 1 have named are 
also characteristic signs of malarial poisoning, while others are not 
inconsistent with it and again **its unequal incidence where 
sanitary conditions appear equally bad, the gradual and steady pro- 
gress downhill nnaSected by treatment, the statement tln^ it is 
slowly, but steadily, extending up the vaOey, seem to point to Sqme- 

Utiag more than malarial cachexia, uid toat somethhig ^ in ngf ophdai^ 
not the dochmius dnod en a h i. 1 have seen «Mes hi ftiMlMiNi 
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Jpdia wStii BjFjBptoom so like those seen in cases of kdlu'diur in Now> 
gong, that they would most certainly have been returned as such, 
had they occurred there, and there is at present in the Golaghat 
dispensary a callse entered as splenitis, n hich, if seen at Nowgong, 
would be described as a typical case of kila-izar. Yet this man, 
an eX'garden coolie from the neighbourhood, has never been in the 
Nowgong district. Looking at all the circumstances connected with 
the so-called k&lo'dzar epidemic, I am convinced that, if malarial 
conditions could be completely removed, kila-Azar would cease to 
exist." 

He, therefore, recommends improved sanitation, rather than 
a re-investigation of the disease, as a better way of spending 
whatever money might be available. 

In the report for 1894, Dr. Stephen, who had succeeded 
Dr. Warburton as Sanitary Commissioner of Assam, gives a 
very clear summary of the reasons for and against kdla^dzar 
being a form of malarial fever. In the former list he gives — 
(1) the symptoms in the first instance cannot be distinguish- 
ed from those of malarial fever; (2) the disease never makes 
its appearance except in very malarious places; ; (3) except 
that the liver is much more enlarged in kdla-dsa^, to the naked 
eye pathological changes are the same as in chronic malarial ; 
(4) persons suffering from hdJa-dzar and chronic malarial 
fevers, are frequently carried off by the same secondary 
diseases, via., dysentery and diarrfacea, and, in the cold- 
weather mmiths, pneumonia. On the other hand, the main 
ififferences are: — (1) the distribution and way in which 
the disease has spread, is very different from that of malarial 
fevers, and (a) several members of one house, or part of a 
vdlage, may die of the disease before other famiUes or houses 
suffer, wbHe malaiia wiU equally attack all parts of a vilh^ 
which are in the same sanitary condition ; (3) the liver is 
more enlarged in idla-dsar; (4) quinine and arsenic seem 
to have no effect in advanced ca^ of idta-dsar^ but he 
flan remvks fuinioe is not so uaefid in cases of chtomc 
i M fe ikd luyem i«Ufei«4mifeci«t»4lffi<>tMliaafever» 
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He gives the fonowing sommary of the opdions . of ^hn 
various Civil Surgeons who had seen the disease : 

“ Surgron-Major Borah is of the opinion that kilt’iaar tafsome^ 
thing more than malarial cachexia. Surgeon-Major Mullane helievea 
that the disease is nothing more than an aggravated form of malarial 
fever. Surgeon-Major Campbell is under the impression that the 
disease is malarial fever complicated in 75 to 80 per cent, of, the 
cases with anchylostomiasis. He, however, is not quite certain if 
some other cause does not come into play, as later on in his letter 
he states that, were a bacteriologist appointed to investigate the 
disease, he might discover it to be due to a micro-organism, differ* 
ing from the plasmodium malaria. ... Mr. McNaugbt believes 
that it is a specific disease distinct from malarial fever. The medi- 
cal officers of tea gardens, who met at Kokilamukh on the 30th 
October 1894, after examining persons suffering from kdla-dsar 
brought before them by Drs. Price and Lavertine of Nowgong, came 
to the conclusion that the disease was ‘distinct from malarial fever, 
as they remark that it appears to be entirely unknown in Upper 
Assam. All medical officers whom I have consulted, with the ex- 
ception of Surgeon-Major Campbell, are of the opinion that tho 
disease is in no way dependent on anchylostomiasis." 

The views of Dr. Macnamara only remain to be recorded 
as set forth very succinctly in an appendix to this report. 
He writes ; 

“ There can be no doubt that we have some disease in Assam 
which appears to be going up the 'valley of the Brahmaputra. ... 
There seems to be no record of similar outbreaks in Assam in former 
tiroes, but I have known epidemics of what was believed to be 
malarial fever in the Surma Valley. I confess my inability to dis- 
tinguish kiia-dtar from malarial fever by any physical sign or sub- 
jective symptom apart from a history of residence and the downward 
tendency of hs conrse. I am satisfied the dochmius duodenalit li 
not the cause of kdla~dzar, becanse I found abnndance of tha pairn* 
sites where there was no kila-dgar, and, conversely, k 

cases where no parasites were present. I have no evidcnet 
kdtM’dtar is contagious. It doe^ however, appear to apreiUf/at 
disease^ which are known loosely as contagious, spread.'* 

All the Civil Surgeons above mentioned agmidvia^fecMi 
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mending that the services of a specialist should be obtained, 
who would be able to devote his whole time to investigating the 
disease, as they had no time for systematic observations of a 
scientific kind. Surgeon*Colonel Stephen gives it as his opinion : 

From what I have seen of the disease, and from what I have 
been told of it by those who have had the opportunity of studying 
it, 1 am under the impression that, though allied to malarial fever, it 
is probably a separate disease, and as none of the remedies used 
seem to have had any effect in stopping its ravages, and as it is 
steadily spreading eastwards up the Assam Valley on both sides of 
the river, 1 would recommend that a specialist be appointed to en- 
quire into its cause.” 

And he suggests either Dr. Hankin, the North-West 
Provinces Bacteriologist, or Dr. HafFkine, who was at this 
time in Assam carrying out his inoculations against cholera, as 
suitable a man for the work. 

In the report for 1895, there is nothing new recorded, ex- 
cept that the disease was beginning to die out of the Now- 
gong district. 

Space does not permit of any reference to the views of 
those who have written on the subject without Siny practical 
acquaintance with the disease ; but enough has bepn said to 
show that, until the time of Dr. Giles’ investigation, everyone 
who had studied the disease believed it to be malarial in its 
nature, although no one could .satisfactorily explain its steady 
spread up the valley. Dr. Giles’ theory furnished an explan- 
ation of this difficulty, and was accepted, with the reservation 
that he had under-estimated the malarial element, until Dr. 
Dobson’s laborious researches threw doubt upon it, since 
which time the pendulum of the united professional opinion of 
the province has swung back again to the belief, that the 
essential element of the disease is malarial, while the old 
difficulty of its epidemic nature leads some to think that, 
either there is some other factor in it besides mala ria which 
accounts for this feature, or it is an entirdy different and 
aevdisesce. 
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THE NATURE OF THE PROBLEM, PLAN OF WORK, AMD 
COURSE OF THE INVESTIGATION. 

THE NATURE OF THE PROBLEM. 

From the history of the epidemic, as recorded in the last 
section, it will be seen that the problem at the time of the 
re-opening of the question, may be stated thus. The disease 
might be — 

(1) Anchylostomiasis, pure and simple, or, in the words 
of Dr. Giles, “ The increased mortality is due to anchylos- 
tomiasis, and to no other cause,” although he also writes— 
” The disease is due to anchylostomiasis acting in people 
already worn down by malaria,” and says that the only 
difference between the disease as met with in the kdla-daar 
districts in the lower part of the Assam valley, and anchylos- 
tomiasis as seen on tea gardens in the upper districts, is 
that in the former malarial complications are much more 
common. 

(2) Malarial fever of a very intense form spreading in 
a wave of increased mortality up the valley. This view 
necessitates the admission that malaria may, under except 
tional circumstances, become communicable, which has 
always appeared to be an insuperable objection to it. 

(3) That it is due to a combination of both anchylosto* 
miasis and malaria acting in varying proportions in different 
cases, the former factor accounting for the spread, and the 
latter for the much greater mortality than is usually the case 
in simple anchylostpmiasis. This view seems to be that 
which is itiost commonly held outside Assam by neatly ^ 
who have written on the subject without any close personal 
acqu^tance with the disease. On the' other hand, It anist 
be admitted that of those who have bad modi eximneoeeof 
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the disease, only one, namely. Dr. Campbell, inclines to this 
view, and even he now looks on malaria as the essential part 
of the disease, and states that it is complicated by anchylos- 
tomiasis in about 75 per cent, of the cases. 

(4) That it is a new and distinct disease. The only 
advocate of this view that I know of, is Mr. McNaught, of 
Nowgong, and it must be admitted that he has had excep- 
tional opportunities of seeing the disease. He was, however, 
when in the Garo Hills, an equally strong supporter of the 
malarial view of the affection, but the steady spread of the 
disease has caused him to alter his opinions. 


PLAN OF WORK, 

Having handed over medical charge of the nth Bengal 
Infantry on April 3rd, 1896, work was commenced in Calcutta 
on the 6th by a study of the literature of kdla-dsar and allied 
diseases. Leaving Calcutta on the i6th, two days were spent 
at Dhubri, where Dr. Dobson kindly gave me an opportunity of 
seeing some coolies examined for anchylostom^. Brief visits 
were paid to Gauhati, Shillong, and Tezpur, and my head- 
quarters were reached on April a7th at Nowgong. During these 
visits, it became apparent that one of the m^n causes of the 
absence of any very precise knowledge of the disease lay in the 
fact that, owing to its chronic nature. Civil Surgeons are unable 
to follow cases from the beginning to the end of the attacks, 
and in fact rarely see them until they have arrived at a late stage, 
and then only too often they remain but a few days in hospital. 
In order to try and settle the vexed question of the true na- 
ture of kdia-dMor, the following plan of work was decided on, 
and only slight additions to, and modificaUons of, it have been 
found naressaiy. 

(1) A careful clinical study of the disease, the cases 
b^ng fdbwed as long as posnUe, e^Mcial care being 
lalMB to detfmun e tbs fiequoicy of ibt pteienoe of iMcby- 
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lostoma and the number found in each case, for in view of Dr. 
Dobson’s work (Section 1 ), it is obvious that these worms 
must be present in the great majority of kdla-Asar cases in 
considerably larger numbers than they are to be found ia 
the ordinary healthy people of Assam, if they are to be 
considered an important factor in the causation of the disease. 

(2) An examination of a number of healthy Assamese for 
anchylostoma by the thymol method, controlled by a quantita- 
tive examination of the blood, by which means the effect of such 
numbers as might be found on the composition of the blood 
of apparently healthy people, could be ascertained. These 
observations were carried out in precisely the same way as 
those of Dr. Dobson, in order that they might be strictly 
comparable with his. The amount of fever from which 
each man had suffered within the last two years, was also 
noted to see what influence this had on the production 
of anxmia. It was also expected that an indication might be 
obtained as to whether the inhabitants of Assam had larger 
or smaller numbers ot anchylostoma than the imported coolies 
had been shown to have by Dr. Dobson. 

(3) An examination of the blood in both kdla-doar and 
anchylostomiasis cases, in order to find out if the anasmia, 
which is such a marked feature of each disease, is of the same 
nature or not ; for it appeared to me to be very probable that 
the changes brought about by the action of the anchylostoma, 
would differ materially from those produced by a persistent 
and relapsing form of fever, such as kdla-dsar has always been 
described as being by all observers, with the solitary exception 
fli Dr, Giles. 

{4) These observations to he controlled by a similar eat«- 
nmination ctf the blood in cases of both imchybstaauasia aod 
ehfonie malaria as met wiUi ki distficts where 
not present ; andit may be said here (hat this was 
leohedonastbe meat hsfiefiil macbodof lalniilg 
pGeated problem beftwe me. 
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(5) Through the kindness of Dr. vVaddell, Chemical Ex- 
aminer, Medical College, Calcutta, arrangements were made 
for an analysis of the amount of iron in the liver after death 
in some cases of kdla-dzar, as it has been recently shown 
that this is much reduced in cases of anchylostomiasis, while 
it is increased in chronic malaria. 

(6) A bacteriological examination of the blood was also 
necessary, and Professor D. D. Cunningham very kindly 
promised to supply me with culture tubes, and to examine 
any organisms which might be obtained, as for this purpose 
a fully equipped laboratory is required. A search for the 
plasmodium malariae, and, if found, a study of its forms in 
order to determine, if it differed from that met with in ordinary 
malarial fevers, in some such way, for instance, as the form 
met with in the summer-autumn fevers of Italian authors 
does, constituted a very important and hopeful part of this 
section of the investigation. 

(7) The performance of as many post-mortems as possible 
on both kdla-Aear and anchylostomiasis cases, with control 
observations on medico-legal ones, and with the compliment- 
ary microscopical examination of sections of ‘»the various 
organs ; for, although Dr. Giles tells us in his report that he 
spent over two months on this part of the work, he unfor- 
tunately appears to have only examined his sections for bacte- 
ria, and make^ no mention of any pathological changes being 
found, except in the intestines. 

In this part of the work especial attention to be paid to 
the presence of pigmentation of the organs, as this has been 
shown by two French observers to be constantly met with 
in chronic malaria, and is indeed a much more easily demon- 
stfated and universally accepted sign of the presence of 
malaria in chronic fever cases than the presence of the plasmo- 
dium malaria itsdf, owing to the great changes in ' the blood 
conderii^ it unusually difficult to deiwmitiate the pceseoee of 
Ums in sttcii cases. 
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In these various ways it was expected that it might be 
determined if the disease was either anchylostomiasis or mala- 
ria, or a combination of the two ; and iu'the event of neither of 
these alternatives proving to be in accordance with the facts 
met with, the ground would be cleared for striking out on a 
new line of work. If, on the other hand, any of these explana- 
tions sufficed, then it would only be necessary to study the 
exact present limitations and manner of spread of the disease, 
in order to see if anything could be done to check it, and the 
origin of the epidemic would also have to be investigated in 
the light of any new facts that might be brought to light. 

Arrangements were also made for observations of the 
variations in the distance of the water from the surface of 
the ground to be recorded in the wtlls of the jails of the 
different districts, and similar observations were made in such 
other places as were visited from time to time, in order to 
determine if the distribution of the disease had any relation- 
ship to the depth and variations of the ground water-level, 
and if the places that suffered most severely were water-logged. 
The results obtained will be found in Section VI. 

THE GENERAL COURSE OF THE INVESTIGATION. 

The progress of the investigation will very briefly be 
described here, so that the way in which the facts on which the 
following description of the disease is based, have been 
accumulated, and the gradual steps by which I have been led 
to my final conclusions as to its nature, may be apparent 

Active work was commenced at the beginning of May 
by an examination of all the cases in the Nowgong di^peettty 
and jsul, minute notes in shorthand, and a foil exandoadon w 
the blood bmng made in each case. A month ^ 

this way, including a’good many fosi-mpfiem$t ia ' ^ 
spect I was particularly fortunate. 'As many a$ po|ilm|d«el 
these cases were kept under observation, an# In 

the ntervib of my tours a^en 1 teMtuA I# 
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man y months, a matter of great importance, and one, the neg- 
lect of which was responsible for much of Dr. Giles’ mis- 
fortune. The* main impressions I derived from this first 
month’s Work, were the constancy of marked fever and signs 
of chronic malaria, and the difficulty of finding anything like 
a tyfncal case of anchylostomiasis in other than ex-tea garden 
coolies. These cases were nearly all in an advanced stage of 
the disease, only such being usually seen in a civil hospital, so 
I determined to visit some of the affected tea gardens, where 
I hoped to be able to find early cases, and to follow them up 
by returning to visit them at intervals. I received most ready 
assistance from Drs. Price and Lavertine, who hold medical 
charge of the tea gardens of this district, the former in parti- 
cular having had a very large experience of the disease, which 
he freely gave me the benefit of. A great difficulty, however, 
arose, for, although all were agreed that kdla-dzar began 
with fever, which continued on and off until the spleen and 
liver became enlarged, yet no one even pretended to be able 
to diagnose the fever of kdla-dsar from that due to simple 
malaria in the early stages, and only designated cases as kdla- 
Azar when fever had persisted for a long time, and symptoms 
of chronic malaria had become developed. 

I therefore decided to examine a series of case& of early 
fever, of such a nature that the patients could not be said to be 
differing froni hdia-dear, but some of whom had lost relatives 
•d the disease, and were therefore likely to be early cases of 
it. Noteafod ‘blood examinations were made as before, and 
tei)t9>eiatafe5 taken four times a day. About a month 
■OR aia weeks jater. i went around agam and re-examined all 
aheoaeai^ Seme of them had recovei^, and had apparently 
only aulfemd firem ordinary malaria|f4evev, while others had 
e^ Olwi ee d to be aSectad by it, and flow presented the typical 
•l^aaincice of idUt^Aggr, On comf^ng the notes and the 
dod inchidiag the eeiwck for the plasmoduim 

mhmk diienoee. oould he <ew|d » the e^ stage 
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between those who had become kdla-dzar cases and those 
who had ordinary malarial fever, nor could any difference bb 
found in the sketches of the plasmodia, which had been 
found alike in both classes of cases, nor did these differ in 
any way from those which I had found as a result of six 
months’ continuous work at Dorandain Chota Nagpur in one 
hundred cases of quotidian and tertian ague. This was very 
disappointing, as I had hoped by these means to be able to 
differentiate the early stages of kdla-dsar from simple mala- 
ria, a point of the first importance in view of the general opi- 
nion, that the former disease is in some way or other infectious, 
for if they could be isolated in the early stage, the disease might 
be prevented from spreading on a tea garden or elsewhere. 
On the other hand, I recognised that my failure in this respect 
was in accordance with the experience of everyone else who 
had studied the disease, with the exception once more of 
Dr. Giles, who unfortunately began work at the end of Nov- 
ember, at which time of the year chronic cases of kdla-dzar, 
such as he must have met with in the Gauhati dispensary , 
often lose their fever for even months at a time ; and as he 
admits that the longest time he had any one case under ob- 
servation, was one month, while the great majority of his cases 
he probably only saw once, it is not surprising that he denied 
that fever is a marked symptom of tbe disease, especially as he 
attributed any history of it which he acknowledges, he usually 
obtained, to meaning simple, that the patient had been feeling 
ill. It must then be admitted that the fever of hdla-Aaar is 
in its earlier stages indistinguishable from ordinary malaria 
fever. 

At the same time, by means of re-examining the blood 
of cases at intervals of from two to four weeks, I found ihat 
the anaemia was in direct proportion to the amoaiit» and ifctM 
especially to the height of the fever; and that if le^ yn» 
absent for a few wedts, the Mood imsMtdiately iaiiho|idi <ady 
to fall again if the lever lotumed. U waa lim ^i^gd.ihat 

*ai 
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the fever was the direct cause of the anaemia. Moreover, 
when I visited the tea gardens in June, I was able to get 
sufficient cases of pure anchylostomiasis to study the blood 
changes, and to compare them with those found in kdla-dzar. 
The result exceeded my most sanguine expectations, for it 
became apparent that the anaemia of 'the two diseases was 
absolutely distinct, so that given a drop of blood from a 
typical case, I could, without fail, tell whether it was from a 
case of kdla-dzar or from one of anchylostomiasis, without 
seeing the patient at all. Moreover, in the very small per- 
centage of kdla-dzar cases, which were complicated by an- 
chylostomiasis (by which term I mean disease produced by 
anchylostoma, and not merely the presence of the para- 
sites in small numbers), the blood changes were intermediate 
between those of the two primary conditions. I also found 
that cases did occasionally occur in w'hich the two diseases 
so closely resembled each other, that they could not be dis- 
tinguished clinically, but could be immediately diagnosed 
correctly by the blood examination. Further, my experience 
shows that anchylostoma are not present in quite as large 
numbers in cases of kdla-dzar as they are in' the healthy 
people of this district, the small difference being doubtless 
owing to some of the former having been given thymol. I 
have also found that the numbers in which they are present in 
kdla-dzar, are too small to have any appreciable effect on 
the blood, for in the healthy jail-people larger numbers were 
present without the slightest alteration of the blood ; but 
that those of the jail population who had had more than one 
week's fever in the last two years, had distinctly 'poorer 
blood than those who had had no fever in thel same time. 
It is evident then that kdla-dzar is quite distinct from 
anohylostonuasis, and that only in a very small proportion of 
the cai^ is it coinpUcated by the latter disease. 

It now became necessary to take in hand the section-cut- 
tuig, and as ice could not be obtained in Nowgong, and it was 
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much too hot to freeze with an ether spray, an adjournment 
was made to Shillong, where the greater part of October was 
spent with this and other work, with the result of showing 
•that marked pigmentation of the liver, spleen, and kidneys, was 
a constant pathological feature of the disease, and was 
not found in cases of anchylostomiasis, or in persons who 
had died of snake-bite or from accidents, provided no 
malarial complications were present. These observations 
then furnished absolute proof of the malarious nature of the 
disease, and it now remained to be determined if the disease 
could be differentiated from ordinary chronic malaria. 

For this purpose it was necessary to examine cases of 
chronic malaria in some place where there was no kdla-dzar, 
for they certainly cannot be clinically distinguished in such 
a place as Nowgong at the present time. ’ Sylhet, which had 
never been affected by the epidemic, was therefore visited, and 
some cases of advanced chronic malaria werO kindly obtained 
for me by Dr. Banerjee. As will be seen by comparing the 
photograph opposite this page with those opposite pages 33 
and 57, they were clinically the same as kdla-dzar, and, in 
a district affected by the latter disease, would inevitably be 
returned as such. Nor did the blood changes show any 
points by which they might be distinguished. The symptoms 
were also identical, yet there was this very marked differ- 
ence between the two classes of cases, for on enquiring into 
the history of them, it was found that, roughly speaking, they 
ha!d suffered from fever on and off for about as many years 
before they developed this extreme form of malarial cachexia, 
as kdla-dzar ■ cases take months to reach the same stage, 
and moreover they were widely scattered in their distribution, 
it having taken two or three days to collect six cases, and no 
two cases occurred in the same family ; while, on the 
hand, in the case of kdla-dzar, the course of the disease is 
very rapid, and the fever very intense, and it has a very giredt 
temlency to run in families, and even to kflt Ofit whole 
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villages, so much so that I know of one educated native of 
Nowgong, who has lost 39 relatives in six years, and has only 
four near ones now living. In short, the Sylhet cases are 
ordinary endemic cases of chromic malaria, such as are to be 
met with in any highly malarious district, while Mla-dzar is 
equally malarial in its nature, but it is of a peculiarly intense 
form, which has the power of spreading slowly through 
districts, and killing off the majority of the inhabitants of 
villages, and more especially of families, to such an extent that it 
must be in some way communicable: in a word it is epidemic. 

It now became necessary to study the origin, spread, and 
present limitations of the disease. For this purpose the Garo 
Hills were first visited, and an examination of the records, as 
far back as 1870, yielded much interesting information as to 
the exact time and places where the disease first appeared in 
that district, and afforded a clue as to real origin of the disease, 
which was subsequently successfully followed up. Tours in 
the Nowgong, Mangaldai, Tezpur, and Golaghat divisions, were 
then carried out, and evidence as to the mode of spread and 
limits of the disease was obtained. These tours, together with 
the writing of this report, occupied the whole of the cold-wea- 
ther months. The results of this latter part of the work will 
be found recorded in Sections VI — VIII. 
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SECTION III. 

CLINICAL DESCRIPTION OF KALA-AZAR. 

Although kdla-dzar has been briefly described by many 
writers, yet doubtless owing to the difficulty of following 
up cases and the impossibility of diagnosing them from ordin- 
ary malarial fever in their early stages, I have not been able 
to find any complete clinical account of the disease, such 
important points as the cardiac and retinal changes being 
scarcely mentioned. The following attempt to supply this 
deficiency is based on short-hand notes of nearly loo cases, 
a great many of which have been repeatedly examined and 
followed up for months, and also on details of the exact admis- 
sions and dates of the deaths or recoveries of 200 cases, which 
occurred on a tea estate in the Nowgong district, which were 
taken direct from the hospital books by the kind permission 
of Dr. Dodds Price, who had seen all the cases during life, and 
could, therefore, vouch for the substantial accuracy of the 
diagnosis, and who has given me invaluable assistance in this 
and other work on the gardens under his medical care. This 
laborious part of the research has presented opportunities 
as unique as they were invaluable in solving several of the 
problems connected with the disease. 

Kdla-dzar may be defined as being a chronic and relaps- 
ing form of fever of an intermittent or irregularly remittedt 
type, which is very resistent to treatment, and produces pro- 
gressive anaemia, great wasting, and in many cases dropsy, 
and terminates either in a final attack of fever or in asthenia, 
often accon^panied by duurhoea or lung complications ; it 
attacks usually several members of a household, and spreads 
slowly through districts in a wave of increased ievex nunruyQr, 
and after about six years dies out again. * ^ 

1 he diagnosis of the cases is (dtviously of the firat uUfitQrt- 
ance, as if it is incorrect^ the results based on it al«& he 
wrong. Unfortunately, it is-gufeeimposinhln tatett «MMr* 
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of kdla-dsar from ordinary malarial fever, and I find that it 
is not until fever has persisted steadily on and off for some 
months, and signs of cachexia, such as anaemia, enlarged 
spleen and liver, etc., have supervened, that cases are called 
kdla-dzar. If, in addition, there is a history of other cases 
in the family, or in the house in which the patient has lived, 
then the diagnosis may be made with confidence. Doubtless, 
cases of ordinary chronic malaria and of anchylostomiasis 
and other forms of anaemia, which happen to be complicated 
by enlarged spleen, are not unfrequently returned as kdla- 
dzar, and I have met with such cases which could not 
be diagnosed correctly by ordinary clinical methods, even 
after I had had considerable experience of the diseases. 
Fortunately, a method has been found of differentiating 
anchylostomiasis even when complicated by enlarged spleen 
from kdla-dzar, namely, by the blood changes, which will 
be described in detail in the next section, and it will 
suffice to say here that no doubtful case has been included 
in the series on which the following clinical description 
is based, that has not been submitted to this test, with the 
exception of those on the tea garden, which have only been 
used to get some idea of the duration and seasonal distri- 
bution of the disease, and the number of which, all of whom 
have been under the care of Dr. Price, is sufficient to do 
away with all chance of appreciable error in the limited 
deductions drawn from them. 

t The spread of the disease will be described in detail 
The distribuUon of AS far as it can now be traced in Section 
thediaease. and Only the incidence in families will 

here be dwelt upon. It has already been mentioned that the 
disease has a marked tendency to affect several members of 
the same family, and, as was pointed out by Dr. Giles, several 
members of one household are often attacked before any 
other family of the same village suffers, although they are all 
fiving under the same meteorological and saiutary contfitions. 
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The exact number of persons in each family of my cases waS' 
noted, both as to how many had suffered from, or died of, kdla'‘ 
dzar and how many had escaped the infection. Taking only 
th6 Nowgong dispensary cases, the following very remarkable 
figures were obtained. Among the relatives of 20 cases, 1 23 
had suffered from kdla-dzar, all but 2 dying of the disease, while 
only 44 had escaped ; or to put it in another way, no less than 
four- fifths of the cases had lost half or more than half their rela- 
tives from the disease in the course of from three to five years. 
Cases, who had no relatives in Assam, as was the case with 
some imported coolies, were omitted from this calculation. 
This, taken with the facts to be mentioned in Section VII, 
is sufficient to prove that the disease is capable of being 
contracted in some way or other by living in a house in which 
infected persons reside. This was, also Dr. Giles’ opinion, 
although the explanation of the fact, I believe, to be very 
different from that which he propounded. It should be men- 
tioned that the dispensary cases show a stronger family history 
than the general average, owing to the presenc*e of scyne 
children who had lost their parents and other relatives from 
the disease. 

The disease has been described in its general features so 
General cii-icai de- often, that Only a few words need be 
scnption of kala-atar. written here on this part of the subject, 

especially as it .will be necessary to go into considerable 
(Iptail on those symptoms of the disease regarding which my 
observations differ very widely from those of Dr. Giles. A 
typical group of cases at the Mangaldai dispensary is shown 
in the photograph opposite this page. The man on the left 
had only suffered from fever for a short time, but it was 
thought that he might be a very early case of kdla-dsar. 
However, he soon recovered, so probable had only ordinary 
fever, but he 'serves as a good contrast to the other de/itajie 
cases of the disease. As already mentioned, the early stages 
of the disease cannot be distinguished from ordmaty' otsdarial 
Isveru, wUle the latter stages resemble in every tes^edt very 

F 
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advanced cases of malarial cachexia. Two very different clini- 
cal types, however, occur, which may best he distinguished by 
wasting of the body, accompanied by great enlargement of the 
spleen and liver, although to a variable degree in different 
cases in one type, and in the other by the same symptoms 
complicated by dropsy of the legs and abdomen, and in the 
very last stage, only in rare cases, of the face also, which 
imparts a very different aspect from that met with in the first 
class. The latter may easily be mistaken for anchylostomiasis, 
and, indeed, can sometimes only be diagnosed from it by an ex- 
amination of the blood. The dropsical type is much' more rare 
than the other, and its pathology will be explained presently. 
Taking then the common type, a case will show great wasting 
of the whole muscular system, best seen in the thinness of the 
arms and face, and the prominence of the ribs, and even of 
the sternum (breast-bone), which contrasted with the enlarged 
abdomen in which the outline of the enormous spleen and 
liver may sometimes be dimly discerned, forms a striking 
clinical picture which is w'ell illustrated in the photographs 
opposite pages 33 and 57. If to these prominent features be 
added anaemia of a more or less marked character, usually, 
but not necessarily, accompanied by a yellowness of the 
conjunctiva, and more or less marked weakness and fever, and 
in a minority of the cases by slight oedema of the feet, the 
picture will be fairly coinplete. The skin presents a leaden 
hue, which is said to be characteristic of the disease, but which 
is difficult to appreciate if the patient is seen but once, 
although those, who see people whom they have known well 
in health gradually waste away from the disease, are unani- 
mous in looking on it as a constant feature of the affection. 
1 can, however, confirm the fact from my own experience, as 
1 was much struck on my return to Nowgong after two 
months' absence on tour, by the darkening of the face in sever- 
al cases in the Nowgong dispensary, which had taken ^ce 
during my absence. Its pathology will be discussed in 
Section V. 
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The average duration from the first admission for fever 
The duration of the to the date of death, taken from 193 
cases on a Nowgong tea garden, was 
7*4 months. The cases at the beginning of the epidemic, 
however, averaged only 4'5 months, and during the last year 
they averaged 10 months, the intermediate two years being 5*5 
and 7 months, respectively, showing a progressive increase in 
the duration of the disease each year, proving that the disease 
was most virulent at the beginning of the outbreak, and dimi- 
nished in intensity each jear. Moreover, recoveries were more 
common during the last year, pointing to the same conclusion. 
A very few cases died within two months of their first admis- 
sion to hospital, but they had probably suffered from fever 
for some considerable time before admission, as 1 have never 
seen any case which I have been able to follow through the 
greater part of the illness, that has been fatal in less than 
three months ; while, on the other hand, they may extend, with 
remissions of some months’ duration, over three years. From 
two months to three years may be taken as the extreme 
limits, while the usual duration is from four to nine months. 
This point has also been worked out from the tea garden 
cases, which show that, although they be- 
gin in all months of the year, yet there is an 
increase in the number commencing in April, they are highest 
during May, June, and July, decline again in September, and 
reach the minimum during December, January, and February. 
This seasonal incidence agrees very closely with that of ordin- 
ary malarial fevers in the Nowgong district, except that 
it is a more extended one, and is of considerable importance, 


The seasonal incidence. 


as will be shown, in a later section. The death-rate, on the 
other hand, showed two maxima, one in April and. the other, in 
October and November, and this again agrees with the monthly 
death-rate from kdla-dear and ordinary fevers combined djirii^ 
the epidemic years in this district, as is shown in the chut 
pven in Section VI, for it is Certain that the . iditemte 
who re|;i8ter the deaths, do not accamtdljr 
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between those from the two kinds of fever. Cases then begin 
chiefly during the rainy season, for in each of the years during 
which this tea garden outbreak has lasted, namely, from 1893 
to 1S96, there was a considerable amount of rain in the months 
of April and May,’ while the main death-rate occurs at the end 
of the rains, and at the beginning of those of the ensuing year, 
which is accounted for by the fact that most of those cases, 
whose fever begins during the rains, die at the end of them, or 
at the onset of the cold weather, while those which survive that 
period, usually lose their fever for a time during the cold 
months, but relapse and die as soon as the rains begin 
in the next year. 

The age of the patients is of importance, as it may be 
compared with that of anchylostoma 
Age and sex. cases as noted by other observers. '1 he 

discc^e attacks people of all ages, from children one year 
old to quite old people. My cases vary from a baby of one 
year, who was still being suckled, and whose mother and 
father had the disease, to a man of 67. There is, however, 
a very marked tendency for it to attack children. Thus, of 
the cases of which I have notes, 25‘6 per cent, were under 
1 o, 24*4 per cent, were between 10 and 20, 34' 15 per cent, 
were between 20 and 30, io'97 per cent, were between 30 and 
40, while 4 87 per cent, were 40 or over. Exactly half then .were 
under 20 years old, while the average age of the whole was 
only I .fl.‘84 per cent. The ages of 402 cases of anchy lostomiasis, 
as given by Dr. Sandwith of Cairo, are as follows : under 
10, 0*25 per cent., between 10 and 20, I3'94 per cent., 
between 20 and 30, 42’28 per cent., between 30 and 40, 34 
per cent., 40 or over, lO’Cy per cent. Thus, only 12*25 
cent, were under 20 years old, as compared with 50 per cent, 
of kalA-Aear rases. 'With regard to the sex, the tea garden 
cases show that both sexes suffer equally, and, moreover, the 
occupation of the coolies does not affect their liability to the 
disease, for those who work in the tea-house suffered just as 
nuich ais those who did hodng and other outdoor work. 
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Although all classes suffer from the disease when once 
it has been introduced amongst them 

posiiTg cMses^ P°0''i ^ think, suffer in a dispro* 

portionate degree, and have less chance 
of recovery, owing to their living in more crowded dwell- 
ings, and to deficiency of nourishing diet, especially of a 
nitrogenous nature. On the other hand, I have known a Babu 
in very good Government employ, w'ho lost 39 relatives of 
the disease. Again, Europeans who were thought by Dr. 
Giles to escape the disease, have, since his report appeared, 
been proved to be liable to it. I have reliable informa- 
tion of seven certain cases, about most of which I have 
obtained details from the Medical Officers w'ho attended them, 
while in the Nowgong district alone, there have been five 
cases with one recovery, and two of the deaths occurred in 
one household. I find, too, that in the tea garden cases, a 
good many had suff< red from such depressing affections, 
as dysentery and diarrhoea, etc., shortly before they were 
first attacked by kdia-dzar, while two cases had previously 
had anchylostomiasis, for which they had been successfully 
treated a few months before they got kdla-dear, but were still 
anaemic. 

On the other hand, there is evidence to show' that opium- 
eaters suffer less from the disease than those who do not take 
it. Thus, although it appears from the evidence given before 
the Opium Commission that a considerable percentage of the 
natives of Assam habitually consume this stimulant, yet out 
of 51 adults, who suffered horn Mla-dsar, only one w'as an 
opium-eater before he w'as attacked by the disease, and he 
recovered from it, while two others took to it after they got ill, 
and one of these recovered, and the other died of lung compli- 
cations, some weeks after he had last all fever. Again, it was 
given in evidence before the Opium Commission that a yDUge 
of opium-eaters in the Kamrup district escaped the ^demic, 
although others around them were depopulated by kiUi^atr^ 
This opinion was also conhrmed by my enquiries in .sdsM dl 
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the villages of the Nowgong district, and it was found in 
one outlying part of this district that the villagers had become 
so convinced of both the prophylactic and curative action 
of opium, that its consumption had greatly increased among 
them, as will be shown in further detail in Section VII. 

This is the most essential and constant feature of the 

„ disease. True cases of kdla-dzar in- 

Fever. .... 

variably begin with fever, which may be 
of an irregul irly remittent or of an intermittent type. The 
former is most common in the first attacks, and is also 
met ivith not unfrequently in the final .fatal relapse. In 
the majority of cases, which I have been able to follow 
up for some months, both types occur at different siages 
of the illness, as is well shown in the temperature chart 
opposite page 73, while in a few cases only occasional attacks 
of a remittent nature are seen, and in a fair proportion 
only intermittent fever occurs, and in these the fever is of 
a much more constant nature than in the former instance, 
and sometimes lasts for two or three months at a stretch, 
but then usually the temperature does not rise above 101° 
or ioa“F. In the remittent attacks, it may reach 105” or 
more, and I have seen a temperature as high as this the 
day before death. I have seen the temperature fall two 
degrees below normal, but have not met with the persistent 
low temperatures described by Dr. Giles, except in cases of 
pure anch)lostomiasis. In the great majority of the cases 
which succumb during the rains, death takes place during a 
final paroxism of fever, which is often more severe than has 
occurred for some time previously. I have notes of three 
cases in which the first attack of fever was said to have been 
of a tertian character, in one of which the patient was positive 
that it persisted for two months. Dr. Campbdl also mentioos 
that the fever may be tertian in kiln-dsar^ and this is a pmnt 
of eooittderable importance, for it u obvious that if one ease 
nay ba|^ as a tertian, and another as a quotidian, wbUe atUrd 
nactSM aiMuttcnt farar, then the iaver hasno chaiacteristic 
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and constant type sucTi as would constitute it a spa:i^ 
form, malarial or otherwise, such as the summer-autumn type 
of malarial fever, described by Marchiafava and Bignami, and 
.this accounts for the impossibility of distinguishing it from 
ordinary malarial fevers. The temperature was taken four 
times a day in a series of cases ; but this only served to 
reveal the extreme variability and irregularity of the course 
of the fever. As regards* the constancy of the occurrence cf 
fever in true k&la-dsar, not only was a clear history obtained 
in every case, but an analysis of the tea garden cases shows 
that each w’as admitted on the average j*5 separate times 
for fever, in addition to other admissions under such headings 
as anaemia, rheumatism, diarrhoea or dysentery, and dropsy, 
during many of which they doubtless also suffered from fever. 
About three-quarters of the admissions were for less than one 
week, while the intervals between the admissions vary .from a 
few days to two months or more, the commonest interval 
being from two to four weeks. Many of the cases were 
admitted for debility, anaemia, diarrhoea, or even dropsy, within 
a very short time of their first admission for fever, showing 
that they had suffered from the latter in a mild form -for some 
time before coming to hospital, as, indeed, the history of the 
cases shows to be very commonly the case. In fact, I should 
say that about half of the cases begin in this way, while the 
rest begin with a sharp* attack of remittent fever. The' fact 
that the earliest cases which 1 could find showed in almost 
every instance marked changes in the blood, such as could 
only be produced by fever of some duration, also strongly 
supports this opinion. One other very marked characteristic 
of the fever in this disease remains to be mentioned, and thirt 
is,\ that after two or three attacks the patients seem tO hm .all 
reaction to the fever. Thus it is a well-knoa^ iaet . tldd 
patients, who have a temperature K)3*F. of ovei^ i«31 
times deny that they have any fei^ at: aU, and>«i^;^fD<^#Ca)i^ 
eat a very faur meal without any aif^iient 
‘«vp;se^ a coolie on tea- garden^^ . 
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being kept in hospital, and say he had no fever, although his 
temperature had been between 102° and io4°F. for several days* 
In such cases, the white corpuscles will be markedly reduced, 
even to only I to a, ooo red, so that leucocytosis cannot occur 
to any extent, and this is very likely the explanation of the loss 
of reaction to the fever. This point also explains the short 
stay of the majority of the patients in the tea garden hospital, 
especially as most of the cases occur during the busy season, 
when the coolies can make a great deal of extra money, and 
are correspondingly loath to stop in hospital. It is also a fact 
that these cases will work up to within a few days of their 
death, for, as long as they are free from fever, they will work 
unless prevented from doing so, although they can do but 
little, and then they will get a relapse of the fever, which will 
carry them off in a very few days. Thus, I 6 nd that about 
half the tea garden cases died within a w?*ek of their last admis- 
sion to hospital. .This loss of reaction to the fever results in 
the patients working when they have got fever upon them ; and 
as they are also for the most part anaemic as well, they are 
thus deprived of the rest which is absolutely essential to their 
having any chance of recovery — ^a fact that, together with their 
not applying for treatment, or, if they do come to hospital, their 
discontinuance of it after a very few days, partly accounts for 
the fatality of the disease. It is also of great importance in 
connection with Dr. Giles’ .statement that, “ on a more and 
more close interrogation, however ” (which, by the way, 
generally results, in the case of a native, in getting him to say 
whatever the questioner has in his mind), " it generally came 
out that there had been comparatively little fever, and that 
what the patient really meant was merely that he had been 
feeling ill fora long time," for it is obvious that patients suffer- 
mg from kita-dzar will under-estimate, rather than over-eati- 
mate, the amount of fev«r from which they have spflered* 
•Thus there is no defimte type of fever in the disease, while 
-il|[ dknalkm, and that of the intervals between the attacks 
i--. "dW e r -' fiery widelji the ody oonstaat ehacactenstie beiag 
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tbe inveterate tendency to recur aipdo and Ofi^M 

fatal issue results, and the rapidity with which the liver aBSi 
spleen become greatly enlarged, and the extremities and body 
waste* 

The spleen is always enlarged ia some stage or other sAl 
Eni^ement of the cases of Jtdla-dsar, but it is.notho much 

liver Allfl spleen* 4 -Iia rrAmtAnAV rtf ifc rtrtrtMi^hrtnr\i£ jSl iik 


liver ana epieen. frequency of its occuiTenc^ as 

constancy with which it attains to a very coniiderabte 
that is the most remarkable feature of the disease. Thitit. in 
a series of 70 cases, it was found to be enlarged in all, while 
in 94*5 per cent, of them it reached at least three hngims* 
breadth below the margin of the ribs, while in 56*5 per cent, 
it reached to or below the navel, and in 37*7 per cent» it 
extended as far as the level of the anterior superior spine el 
the ilium. In the more chronic cases it was hard, but in other 
cases it was soft, and sometimes varied in ^e from week to 
week in a remarkable manner. In cases of recovery it not 
unfrequently disappears entirely beneath the ribs after some 
months, even when it has been very large during tbe illness, 
The liver was enlarged in 93 per cent, of the cases, including 
a few in which it extended upwards only, as revealed by a 
higher level of its dulness than normal. Here agaun, .the 
size which it often attained to, was remarkable, and 
indeed, been thought by some to be a chaiactecistic 
of the d»ease in which it differs from ordinarx 
fevers ; but, as a matter of foct, as will be sbowi^ 
it ia not more enlarged, in idia-dwar in propor^^ 
enlargemeiU d the djpleen, than it is in (he oidin^« 
levers of Assam. It eaftnsded to two fingsiV* 

Is# (he ribs* in 64 fee. ceojU, and tO four 
,Msa|sresqL Tbe#d|(6LesilU iiNaBj • be 
’jgawtasont ebf il iie lOi qpHe^bacd. 
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Ik produces no evidence ki favour ot this 
view Bdpoiid ^hdting Dr. Dobson, as having found si out of 
4k cf^dihn In a Goalpara village to' have enlarged spleens, 
and this in a district which was at the time affecte^by kdla- 
and that he had found about the same proportion in 
the Ghay^kon district (also affected by the disease), but he 
eoold not ^ve the figures, as he had lost his notes on the 
stfblect. On the othet hand, he does not state in what pro- 
portion he found the spleen enlarged in kdla-dzar, although 
he admits that it is so in “ most of the cases but as he 
included pure cases of anchylostomiasis among them, the 
absence of the exact figures is of no account, for, as I shall 
prove In the next section, this disease is quite distinct from 
kdla-dtar. In order to estimate the importance of the en- 
largement of these organs, it is necessary to know in what 
proporrion of apparently healthy inhabitants of the district 
they are enlaii^ed, and to what size. To determine this 
point, I examined €5 men in the Nowgong jml in the month 
of June, with the result that 13 of them, or 18*46 per cent., 
ha4 sdttie eidargement of the spleen ; but of these, in only one 
%ah h three fingers or more below the edge of the ribs, and 
this itian died of kdla-dzar very shortly afterwards. Again, I 
exanuned soo coofies in the lines of a tOa garden, where there 
tk> csaabs of ibf£f-dwr, except the Assamese wife of one 
bf the ^dare, who came from an it^ected village. The 
Ate ef the spleen and liver, as well as the presence of 
pigateetadott of the mncons membrane of -the 
iMtitih, and the eaieiifit of fever frofn* wluch eadi coofo 
tied durtwg the previoin two years, were noted. 


The teUdOib widdi me very hntrwtiv^ were as Idiows: 
jtlie 4q|leea woe ealuged sdBdendy to be fAt in pg per 
fiddW'iMt Id od^ A per oenu did it veradi to thmk or 
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the spleen. Thus^ in the 150 cases in winch the !y>Ieea 
not enlarged, only 3*33 per cent, had any enlargeipait ^ 
the liver, while in the cases in which the spleen could be (efet, 
.•but did nqt extend as much as three fogers’ breadl^ bekw 
the ribs, 57^89 per cent, had some enlargement of the Uvei^ 
though in the majority of them it was not as mu^jb as one hn: 
ger’s breadth below the ribs ; but in the cases In which tfai 
spleen reached to three fingers or more below the ribs, in 
91*65 per centr the liver was enlarged, and in more than four- 
fifths of these it extended one or more fingers' breadth be- 
low the costal margin. This, it will be observed, is almost 
exactly the same proportion as the liver is enlarged in kdUf 
dear, so that it is evident that in this disease it is only en- 
larged in proportion to the enlargement of the spleen, exactly 
as it is in ordinary cases of malaria in Assam. Once more, 
there is a very definite relation between the amount of fev^ 
that the coolies had suffered from and the enlargement of 
the spleen and liver, and also between these and the fro* 
quency of anmnua amongst them. Thus, of the cases iff 
which the spleen was not enlarged, only 10 per ceqt. hpd 
suffered from fever to any degree within the last tfro years, 
and two-thirds of these ^d not suffered within the last year, 
while 27*33 per cent, of them showed more or less anaeq^ 
but in two-thirds of these it was not marked. On the other 
hand, of those who had slight enlargement of the osganXleai 
than three fingers' breadth below the ribs), 61*16 per ,een(^ 
had suffered from fever, and 55*33 were anaemic, and of thcun 


who bad marked enlargement of the pigan, 75 per sent, erpif 
eomnne, the majority of them bring markedly sff. It|a||i|j|r 
wMthf qf note that ia a food anny of the aaanii^ 
wirii offbiiaBeiit of the oplaep, tbcffpnjiifiqriv|4^';|^^ 
po that the oonfoaethm iieril aot ffopep 
ill eaaep wf aommiadiio fwriy 1^. 
iffim print ariaeli Pr. fsiiep op 






Htpari OH KMo-itar. 


■ r • ■ 1 ■■ _ ■ 

Ite other writers, and states to be “ dearljt 

catfOt^ol'^idetfylostoiniasis/* are not necessarily so, while 
the'tifO cases which, he detaUs as having been seen by 
tatnyJ# are not cases of kdla-doar at all, but simple 
afteliylostomiasis. Hence the necessity of this full description 
'ilotrue Mla-dzar. With regard to the pigmentation of the 
buccal mucous membrane, it may be mentioned here that 
1 have been able to distinguish two kinds, one of which is 
normal to many of the darker skin races of 'India, and is 
most frequently seen in the indigenous inhabitants of Chota 
Nagpur, namely, the Kols and Mundas, while the other 
is, 1 believe, a pathological result of malarial fever, and hence 
is of diagnostic value. The former presents itself as black 
patches on the tip or sides of the tongue, and in extreme 
instances on the floor of the mouth also, and as a diffuse 
slate*coloured hue on the hard palate, only rarely extending 
back to the soft palate. In fairer natives only a little light- 
brown colour may be seen along the central line of the hard 
palat^ and this, as well as the darker colour, is of no clinical or 
patbolt^cal significance. On the other hand, small dots of 
a brown colour, usually of a lighter tint than the above de- 
scribed, and often best marked on the soft palate, and not 
seldom of a slightly raised character, are very commonly seen 
is persons who ,have recently suffered from malarial fever, 
especially if it has been of a severe or continued type. Thus 
the fommr diffuse form was met with in from 50 per cent, to 
6S per cent, of the (fifferent coolies classified according to the 
nwhrrgrmfuit or not of the spleen as above, but the dotted 
Iona was s ee n in only 04 per cent* of those who had no enlarge- 
ssent of this mgso, but was present in 96 per cent, of those who 
bad la^ wfIkmiHt The pmnt is of some unpmtaiioe, as tUs 
Isriw af pag^satsl^ is met witb very commonly in 
aadii ibiteCiniiiatilittbe'disriaetm between thanemud' 
lUjitM JWlwIofibdl of pifamotarion mod. irith ba tbs 
|P||||^|bs basMi 
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as frequently in kdla-dzar, tis it is in healthy persons ih 
Nowgong ; while if the size be taken into account, as, of course, 
it should be, in order to obtain a correct comparison, then it 
may be said that this organ is markedly enlarged in kdla-dsctr 
1 5 times as often as it is in the ordinary inhabitants of Nowgong,* 
for the tea garden coolies who were examined lived in lines 
near jungle, and with a beel close by, so that the site was 
quite typical of Assam, and a large proportion of them had 
suffered from malarial fever at one time or other in the course 
of the last two years. The great majority of the men in jaul 
were Assamese. 


This symptom will be only briefly discussed here, as it 

Ansemia treated of in the next 

section. It was present, as shown by 
pallor of the conjunctiva or buccal mucous membrane, in 93 
per cent, of the cases, being slight in 3 1 per cent, and marked 
in 62 per cent. Moreover, in the cases in which the con- 
junctiva was of a good colour, the hxmoglobinometer 
showed distinct evidence of anaemia being actually pre- 
sent, and it is worthy of note that the hmmoglobin may 
in some cases be reduced by one-half without anssmia 
being visible in the mucous membranes, and the use of the 
instrument has proved that anxmia is really an absolutdy 
constant symptom of the disease. As already mentioned, 
however, the conjunctiva is not always of a yellow colour, but 
in very nearly one-third of the cases in which this point was 
noted, it was white, and in the other two-thirds yeltow. ’ It was 
more frequently yellow in those cases which showed maHtad 
enlargement of the liver. In those cases who had not saAsred 


from fever for a long time, the Mood improved nnrite^, smA 
this often occurred while the patient was stilt rnn ttid 
thin. Suchcaseswere very Kabletobe carried oB 
pneumoiiMv etc. It aaay also be gEh^.fteie tl^t K y&li 
wasmpropoinioiitotiiefever, miM met 
pif d few aweics, an 
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fboviH g tiNt tbe j^smia i$ -direptlj due to tfae leveff and 
tibat 9N»> Moreover, if the temperature ooly rose to ioo®F., 
warn, even if it was fairly persistent, the blood maintained 
ks state without gaining or losing in any degrees ; but ii the 
temperature rose to loj^ or i04°F., it rapidly became worsen 
a point of practical importance. I have seen the haemoglobin 
run down, in a final fatal attack of fever, to 1 2 and even to 
8 per cent, of Gower’s standard ; but such extreme anxmia is 
rare in kdla’^zar^ although common enough in anchylos* 
tomiasis. 




This symptom appears either as a slight oedema of 
Dropsy which is of little significance, 

or as well marked swelling of the 
lower extremities, which may in rare cases involve the 
abdominal cavity, and even the pleura and pericardium. The 
slight form was present in 1 2*5 per cent, of the cases, and 
had been present at some previous time in 19*5 per 
cent, more, or altogether in about one- third, while the more 
severe form was met with in 12*5 per cent., in one-third 
of which it was present in the abdominal cavity. (Edema 
of the face is very rare, and only occurs in the very last 
stage in that class of cases in which oedema of the serous 
cavities is a marked feature. This is in marked contrast 
to the oedema of anchylostomiasis, which l.utz describes as 
bwg most frequently seen in the eyelids and cheeks, and as 
appearing early and giving to the patient a characteristic 
look. Tbe dropsy ef kdia~dsar, which always begins in the 
fe^ is of cardiac ori|pn, whUe cirrhosis of the liver, paihep* 
ariris and pe^leiHtn, and possibly, but I think .cardy, 
pvBSsqfe ef tbe eidaqied abdoimnal organs on tbe inferior 
ymm eava mior tiMrt in its eausarioo. In aachylostonuaais Ula 
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tomAa^ «xce|it, pefhaps, itt worn of tlieiwf 
acute cases. 

lit most of the mote chronic case$ of kdla^dsOTf die tSaltt 
*on the surface of the abdominat wall become enigljgedt Odnat 
to stand out very proinincntly, and many of these cases dhm 
have ' s%ht cedema of the feet or }tigs. T)ns ehliirgemefit 
of abdominal veins is only met idth in cases where 'he sj^eM 
and liver are much enlarged, and is due to the obsttfitt^ 
of the portal circulation. They disappear compietii^ Ih 
cases of recovery, even when they have previously besfe Wdl 
marked. 


The changes in the circulatory system are madnly depe n dent 

on the changes produced in the hesot 
Circulatory system. go these will be first described, f 

was much struck by the small size of the heart post-nurft0t . 
especially in the more chrortic Cases, but subsequently came to 
the conclusion that this was, to a great extent, accounted forl^ 
the general wasting of the whole body, although not entirely S 9 » 
Clinically, the heart is often smaller than normal, as shown by 
the apex beat being usually in the fourth space, and }ust in* 
side and below the left nipple. The diminution id cardiue 
dulness was also common, it being very frequently HmHod by 
the left edge Of the sternum, the fourth rib, and only eMSti^r 
ing outwards to a finger’s breadth inside the nipple ‘fine. ,Y)ld 
apex beat was usually invisible, and very often could tMd iNl 
detected by palpation in spite of the tbirmess Of ’the cNtfiv 
walL If felt, it was usually feeble, and with a tendtt&ey i# , 
dSffusmiess, udrich made it difficult to acenrat^ looafise ifc 4^ 
The heart, sounds were usually feeble at riie apeu md jdUMl 
tyieacirtlG eartSage, but the putmonary seesnd 
ub^Mrtbnes noted to be iondur, btit p^tibebly' 
dF a tdaUve natnte^ wicCepf ill It fiNT turn 
wnne 9tgw at ttponu ngttfgamwm* -wnsxmm 
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W^l0ge)mtiA of the heart was only met with in very chronic 
hnd in those tn which mitral reguigitation was present, 
tendency t(f diminution of the size and power of the 
is no doubt due in g^eat part to the deteriorating effect 
the prolonged fever, which produces granular degeneration 
of the heart muscle (which I found in a marked degree 
in the case of a man who died within- a few hours of having 
a tejoqpKatnre of io5‘4°F.) followed by fatty degeneration. 

TlieaiMemia also aids in producing the fatty changes. 
,Tho dropsy of the lower extremities is a result of the cardiac 
weiVness. The pulse remmns to be described, and it will be 
noted that it is in accordance with what might be expected 
kom the above*described cardiac changes. Thus, the artery 
it usually small in the latter stages, and the tension is nearly 
always low, the high tension pulse of ansmia being quite the 
exception^ although it is met with in some cases where the 
power of the heart is fairly well maintained, while, presumably 
from the dindnution of the quantity of the blood in the body, 
dinarteties are small, having contracted down on the blood 
< 40 DtlMtiad in them as it were. 1/1(1160 there is fever, of 
cqurse, ^e pulse is increased in frequency, and Jn the last 
eafmciatiy when dropsy has set In, it ir permanently 
J(|)(||hhfsUid. It is usually quite regular bdi|h in force and 

changes have tidcmi place in 
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in this disease, \rhUe in the anatma of kdla-isarf as arSl 
be shown in detail in Section IV, the most important elemeifta 
of the blood are reduced in much more equal proportion than 
they are in anchylostomiasis. 

The changes in the nervous system are very slight, as mighi 
be expected in a slow-wastinjr disease of 
Nervous system. nature, for this system has been proved 

to be the last to lose weight in starvation. Sensation does not 
appear to be ever affected in the way it is in the true form 
of beri-bert, which is met with in the Straits Settlements (but 
has never been found in Assam, so that the use of this name 
for anaemic conditions is incorrect), nor is the knee-jerk lost, 
although it mav be somewhat difficult to elicit it in the 
latter stages of the disease. 

The retina was examined in a good many cases in the 
latter stages, and showed some changes of interest which 
account for the diminution of vision, which is not unfrequently 
met with, and which usually takes the form of night blindnessi 
or inability to see after sunset, when the light is fading, and is 
accompanied by diminution of the field of vision. The change 
most commonly seen was a remarkable dimioutton of tbS 
size of the retinal arteries, while the veins remain of nearly fuH 
size. This was usually most marked in those cases in which 
the pulse was also noted to be small and of low tension. 
The disk was also pale, and probably the retina shared this 
change; but owing to the great variation in the shade hi 
different natives, this caimot definitely be stated to be tlw 
case. Hseraorrhages were very rauely, if ever, present, aIthoa|jh 
earefully looked for, especially in view of the fact to be preMiid|r 
■enttoaed, that haemorrhage from the nose was 
noted to have oocerved. Their absencd seems to he 
due to the contraction of the retimd aitmies, and thto 

these vesteiB were fomd to be nnafleeted by the fmty 
ntiook even in a case in which the ee t n h od astoriof 
e g n cto d> The nnmus of idia-^karia mmwtt 
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impurawaEt «f vision is evidently due to loss of sensibility 
the cettna from diminution of its blood-snpply. 

There are no primary changes in the respiratory system, 
. with the exception of the increase of the 
lUtpiratory system, f^gq^g^cy of respiration during fever. Con- 
gestion, especially of the bases of the lungs, and more 
rarely actual pneumonia, usually of the lobar type, or pleurisy, 
are not an unfrequent complication in the last stages, espe- 
cially during the cold-weather months, and they often play 
an important part in bringing about a fatal termination of 
the case. Acute cedema of the lungs may rapidly cause 
death in cases which are already suffering from abdominal 
or pleural effusion. 

The pallor and pigmentation of the mucous membrane 

Digestive system. mouth, have already been described. 

The appetite is reduced in two-thirds of the 
cases, but there is sometimes a very remarkable desire for animal 
food, which will even lead those who have never partaken of it 
before, owing to caste reasons, actually to ask for it. This 
appears to be due to the loss of the power of digesting vegetable 
foods, as is shown by the fact that when looking for anchylostom 
ova, 1 have frequently seen starch granules, which have passed 
through the whole intestinal tract untouched. Sickness is very 
care, ^ng only noted once, but nausea after food is more 
common. Diarrhoea is very common, and was noted as having 
been present at some period or other in three-fourths of the 
cases. It is most commonly met with in the latter stages, when 
the patient is very emaciated, and is due to either inflamma- 
tion of the small intestine accompanying high fever or to the 
reaalting atrophy of its mucous membrane which allows of the 
food pasnng through the intestinal canal undigested, and so 
cannngvntation of the bowel. It is a very bad »ga if persist- 
ewt,aoch caaes ahcs r i ng no recopefative p o ms r , even if the 
lever eeases, and db of asthenia or a relapse of tbe fever. 
Snbf ^ ^ ^ pMnr eisii^ting vegetable 


Ciitueal dntrtpiion 


t 


food, Aod above all, treatment by bone marrow tadtlwdi^ Us ndK 
be described further on. Constipation is uncommoiii ami apt 
only met with, to a slight degree, in $ per cent, of the cnea > 
This is a very different state of affairs to that foanff ia 
anchylostomiasis, in which Dr. Sandwith noted confffpetioa^ 
of an obstinate nature in 6o per cent., and diarrhoea in oi4y 
38 per cent., in some of which it M'as due to ulcera^ 

tion in the rectum. Cancrum oris not unfrequently appears 
in the later stages of the disease, and is almost invariably 
fatal, although I have seen one case recover from it with 
much resulting deformity. 

As soon as cachexia and anaemia become marked 
Genito-unnary sys- Symptoms, sexual power and desire is lost, 
and menstruation ceases. The urine 


varies according as fever is present or not. In the former 
case, it is scanty and high coloured, and with a fairly high 
specific gravity, a hile in the absence of fever in advancmi 
cases, it is normal, or of rather a high colour (in which 
respect it differs from that of anchylostomiasis, which U 
light coloured), neutral or faintly acid, and of a low specific 
gravity, usually from 1,006 to 1,012. A trace of albumen is 
met with in a small proportion of the cases, and in a few it is 
present in larger quantities, usually in the dropsical dass. 
Phosphates are also often present, and mucous in small 
quantities. The comparatively high colour of thp urine in 
kdia-dsar is doubtless derived from the haemoglobin of the 
red blood corpuscles, which are constantly being broken dcwa. 
This symptom must not be omitted, as apiut from 


Psiti in the eetfcm- dropsy, it is very commonly mt witlh 
^ It may be so auuked as to^kad 

admission of the patieift under the headifl^ of 
and Is due to the poreds of tlsk hones br^ ' " 

the chaafoiln the bone manow, ftlMl mill Ip 
SeetMw y. It In nosnoommon 
Mtv te l at A mmmm Id 
liWitMMML 
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As the disease progresses, the appearance of the patient 
Progren and tee- becomes more and more typical, and, 
mmatuMi. although individual cases cannot be dis- 

tinguished from 'ordinary chronic malaria, yet when several 
members of a family or small village are affected by the 
disease, the clinical picture is quite characteristic of kdla- 
dzar. The fever relapses again and again, the spleen and 
liver become more and more enlarged, until the abdomen 
stands out in marked contrast to the emaciated face, chest- 
walls, and extremities, in which the outline of every bone 
is easily seen beneath the integument, which loosely covers 
it, while the leaden hue of the skin contrasts with the pallor 
of the mucous membranes, the feet often become swollen 
with cedema, and the patient drags on a wretched existence 
until a fresh attack of the fever, or less commonly diarrhoea, 
congestion or inflammation of the lungs, or cancrum oris 
brings him a merciful release from his miseries. 

. It is evident that the last stages of kdla-dzar may closely 
resemble those of anchylostomiasis, and especially if the 
patient is seen during a prolonged remission of the fever, 
which so often occurs in the cold-weather months, and if 
in addition any enlargement of the spleen and liver is 
regarded as an accidental feature, and the history of previous 
‘ fever is taken to mean only that the patient " had been 
feeling ill for a long time," then it will not only be easy, but 
quite natural, to look on the case as one of anchylostomiasis. 
If, then, the ova of this parasite be found in the faeces, 
and it is not recognised that they are present in from 70 to 
80 per cent, of the or<hnary inhabitants of Assam (amd it must 
he borne in mind that this fact was not known at the time 
c 4 Dr. Giles* investigation), then the diagnosis will vcrp 
naturaQy be coi^ered a certun oask The fi^acies inr« 
wolved in this oognaeat anil be evident fmna what bns 
airnady been wiitMn, lor apart from the fact that fever Md 
spleen amnoMtaatqrmptoms of trim kis 

dbebtts that m aider to oonstitiitd anchytoaMm a 
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factor in the causation of kdla-dear, it will be necessaiy to 
show that they are present in all, or at least a great majooty 
of, the cases in connderably larger numbers than they 
are in ordinary healthy people of the infected districts. Let 
us see if this is the case or not. 

In deciding whether anchylostoma play any part in the, 
The frequerev and causation of kdla-dzar, it i$/tiecessary to 
present <^®tcrmine in what numbers they are 

cases. present in both healthy people and ia 

cases of the disease. Dr. Dobson’s work has proved that 
they are present, for the most part in small numbers, in over 
8o per cent, of all imported coolies, and in nearly 70 per 
cent, of persons resident in Assam. 1 have examined 50 
men in the Nowgong jail in precisely the same way that 
Dr. Dobson examined his cases, and found the worms present 
in numbers varying from 1 to 293 in 66 per cent., but in 
only two cases were over 100 found. The average number 
met with in those men who were infected by this parasite^ 
was i8'8. Again the average number met with in 7 medico* 
legal post-mortems was 33. 

Thus it will be seen that, although they are very 'frequently 
present in healthy people, they are usually found in quite 
small numbers, which, in view of the opinion of all who have 
had much experience of anchylostomiasis, that 500 of these 
worms must be present for from six months to one year in 
order to cause anaemia in a healthy person, may be expected 
to be absolutely harmless in healthy welNfed people. That, 
as a matter of fact, they do not cause any injury to the blood 
when present in these small numbers, will be proved in iIm 
next aeclKHu On the other hand, in 4 cases anehytow^ 
tenuasta exanuned pesi-Morl«M^ I foisad the woroMi to aiveiage 
ftoa 

Let ua now aee in what nam btw a«» fnefAt lo 
eaaea ol idkhdaar, la tS^i, Dr. ikhtoo feuad 
ia 75 out of 99 caaoB of thb duaaao, bat ^ 
Wiioaflt|^oeB> la hia Mpiifc ia 
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records that he found anchylostoma in 1 1 out of 15 cases, 
the average number being 10*4. 

Dr. Campbell also found them to be present in 75 per cent, 
of 88 cases but among this number he included 15 cases of 
pure anchylostomiasis, and he does not give the numbers 
in which they were found. Coming to my own researches, 

1 examined for the ova of the worms in as many cases as 
possible, and to some, who were in a fair state of health,' 
1 gave thymol, and counted the worms which were passed. 
In searching for the ova, a small piece of faeces was spread 
out under a cover slip, with a drop of carbolic lotion, and the 
whole of the specimen carefully and systematically examined 
under the microscope. I found this a much surer way of 
finding the ova than that described by Dr. Giles, and by this 
means I was able to detect the ova in three successive cases, 
in which, after giving thymol, only 2, 14, and 8 worms, 
respectively, were found, so that it is evident that if only from 
ten to twenty were present, they would thus be detected. 
In this way it was found that there were either no ova detected 
or less than so anchylostoma were passed after thymol in 
®3‘33 P®*' cent, of the kala-dzar cases, while in i6'66 per 
cent. 50 or more were present ; but in only 10 per cent, did the 
blood changes show that these had affected its composition. 
Again, in 25 post-mcr terns on kd la-dear cases, an average 
of a 1*48 worms were found, including three mixed cases, in 
which the disease was complicated by 50, 80, and 103 worms, 
respectively. Thus it appears that in the great majority of 
kdla-daar cases, anchylostoma are not present in sufficiently 
large numbers to affect the patient in the least degree. In 
view,* however, of the argument, that when the worms are 
only found in such small numbers during life or after death, 
they may have been present in much huger numbers at 
some previous stage of the disease, srlueh is true in excep- 
^bnid cases, it is difficult to idisolotdy entude thmr actioa 
hi |IhS' way. A means of deii^ so haii,J|mever. been found 
, |[f tlgfi i h h m d changtSi as wiB he shown in jpaeKt sec l i e a . 
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This only remains to be discussed, and it may at once be 
, said that it is so high that some have 

The death-rate. , . j .f • • . 

even doubted if it is ever recovered 
from. The most reliable evidence has been obtained from the 
study of the tea garden outbreak, in which the mortality was 96 
percent. This contrasts very markedly with the death-rate, 
from anchylostomiasis, which, in the 402 cases c# Dr. Sand- 
with, was 8 per cent., while Lutz lost 5 out of 150, 30! which 
died from other complications, and he quotes two Italian 
observers as treating 787 successive cases without a death. 
Moreover, Dr. Dodds Price tells me he now very rarely 
loses a coolie from anchylostomiasis. Again the great ma- 
jority of the tea garden kdla-dzar cases were treated with 
thymol in an early stage of the disease, not because they 
were thought to be cases of anchylostomiasis, for they were 
looked on by Dr. Price as a bad type cf malarial fever, unlike 
anything formerly met with in the district, but because in 
view of Dr. Giles’ report it was thought well to exclude pos- 
sible complication by anchylostomiasis. This series of cases 
may, therefore, be taken alone as furnishing conclusive proof 
that, whatever kdla-dsar may have been in the' Gauhati 
district in 1889, the increased mortality on this tea estate 
was not due to anchylostomiasis. This mortality agrees 
closely with that in villages in the Nowgong and Mangaldai 
districts, where it is nearly always over 90 per cent., but 1 have 
met with a somewhat larger proportion of recoveries among • 
patients treated in the Nowgong dispensary; but, on the 
other hand, it must be admitted that I worked at a time when 
the epidemic was subsiding, at which 'time, as already pointed 
out, the disease is less intense, and wiH accordingly be less 
fataL 


In cases of recovery, the first change is a prolonged 
cessation of fever accompanied by a marked diimnutidti ^f 
the anaemia, and subsequently an inprovemait in* 
and a reduction m the sue of the ^leen, wlncdi, 
aMaDj take! a may awnUis to loaek its aom^ 
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certainly does do so in time in some cases. There is also a 
tendency lor persons who have recovered from the disease to 
grow fatter than they were before their illness — a sign of the 
great interference with metabolism. That more cases do not 
recover is, 1 feel sure, due largely to the fact that, so few of 
them remain under treatment long enough to allow of the 
damage done by the fever to be repaired, so that when a 
relapse comes, they are not in a position to meet it, and this 
view will be further illustrated later in this section. 

The high rate of mortality above given applies to cases in 
which well-marked signs of chronic malaria have become devel- 
oped, but there is good evidence to show that, when kala- 
dear is prevalent in a place, there are a greater number of 
cases of apparently simple malarial fever, which are recovered 
from, some of which must really be mild cases of k&la-dzar. 
Thus, on the tea garden, which has been mentioned as having 
suffered so severely, many cases of apparently ordinary 
malarial fever, which were more amenable to treatment than 
typical kdla^dsar case?, w'ere met with during the early cold- 
weather months, when other neighbouring gardens, which had 
not been attacked by kdla-dzar, had very few or no fever cases. 
Some of these are nearly sure to relapse next rains and be- 
come typical cases of kdla-dzar, but^ others will probably be 
protected by the slight attack against a more severe one. 

ILLUSTRATIVE CASES OF KALA-AZAR. 

The fulness of the previous clinical description of the 
disease renders it nnnecessary to record 
^^jUui^vecaMsof details of many cases, especially as Dr. 

• Giles gives in bisl'report extracts of the 
notes of thirty, wUch had .been recorded by several^fltheCivd 
Sm^gcons of the province, and two, which he himself diagnosed 
ns AdAi-dMr. A fnkty aecuraSc notion of j the rfiseaee will, 1 
IhialhbtbwfccMivnfedby bonfiiotci'of a tyincal gvenpaf 
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cases, such as that depicted in the photograph opposite ihis 
page, which included all the cases in the Nowgong dispensary 
at the time it was taken, namely, early in August 1896. These 
.cases were followed up, as long as possible, usually till death put 
an end to their miserable existence. It must be remembered 
that the class of cases seen in a dispensary consists, for the 
most part, of the more chronic type. 

Case /. — (First from the left in the group). Nankee, male^ 
aged 30, a native of Bhagalpur, Bengal, but has been in Assam 
for the last seven years. He came to live in Nowgong in June 
1895. 

Family history. — He has no relatives in Assam, but one of his 
companions died of kdla~dzar. He began 

History of illness. ^ " 

to suffer from fever in December last, at 

first every day, and with a few days’ remission now-and-then 

it lasred up to the lime of his admission on 28th April 1896. 

He had some haemorrhage from the nose last December ,* has 

never taken opium, and takes very little alcohol. Diet good. 

(Notes taken on June 2 nd, i 8 g 6 ). — He is thinner than he 
. used to be : conjunctiva pale and slightly 

Present condition. , • m i 

yellow, but the vessels are still visible; 
mucous membrane of the mouth pale ; palate pigmented ; 
vision good ; retinae normal ; sensation normal ; no pains in 
limbs ; appetite not good ; bowels irregular ; has never 
suffered from sickness. Temperature i04'8°F. at 8 a.m. 
During May it had been normal, except in the last week, when 
it varied between 101° and 102°. Pulse 128 a minute; artery 
full, but very soft. Heart dulness normal ; apex beat feeble ; 
loud systolic murmur at the pulmonary cartilage, and a soft 
one at the apex. Lungs normal. Liver dulness extends from 
the fifth rib to the costal margin ; its edge can be felt, and is 
rather hard. Spleen extends to one finger's breadth below the 
navel and to the middle line ; over its npper anterior bord^ iyst 
prominent rounded swelling, which is well seen m 
graph, and which I thought might be an abscess in ^ 

No dropsy of abdomen, legs, or feme. Urme 
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coTour dark straw ; no albumen ; a little phosphates ; reaction 
neutral. Thymol had been given, but no worms were found, 
and, on examination under the microscope, no ova of anchylos- 
toma, or of other worms, were seen, but some undigested 
starch granules were ^detected. The plasmodia malariae 
were found in his blood, taken when his temperature was high. 
Examination on June 2nd showed haemoglobin 30 per cent., 
red corpuscles 2,240,000 per cubic millimetre ; white cor- 
puscles i,oco per cubic millimetre, or i to 3,240 red, and the 
haemoglobin value, or amount of haemoglobin in each red cor- 
puscle, as compared with the normal, which is taken as being 
unity, was *67. 

His temperature continued to vary between normal and 
Subsequent course io 5 °F. in a very irregular way until June 
of the case. 27th, when it became normal for a week. 

On July 1st, he was noticed to be more anaemic, and 
his feet were swollen. At this date his haemoglobin was 
found to be only 22 per cent., and his red corpuscles 
nurrbered 1,700,000, showing a considerable decrease since 
the last examination. During the next fortnight, there was 
very little fever, the temperature having only twice ran up to 
ioi®F., and on the 20th of July, the haemoglobin was 32 per 
cent., and the red corpuscles 2,770,000 — ol decided increase in 
correspondence with the decrease of the fever. He again 
relapsed, the temperature frequently running up to io3°F., and 
he got steadily worse, and his feet became swollen. The 
swelling over the spleen increased in size, and became very 
painful, so on August the 1 ath, I passed the middle of an aspi- 
rating syringe into the prominence, but did not obtain any 
pus. The blood was used to inoculate some agar agar tubes 
kindly supplied me by Professor D. D. Cunningham, but irith 
negative results. He died of fever on the 9th of September. 

In this and the following cases, except where otherwise 


twetmrat Stated, the treatment mgs carried on by the 
dvU hos|»tal authoiilles, as I desired to 
study the disease and to see the effectq^ the ordinary treat* 
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ment in which I seldom interfered in the earlier stages of niv 
investigation, although I wish to acknowledge that I am much 
indebted to the Civil Medical Officer of Nowgong, Mr. 
McNaught, for kindly allowing me a perfectly free hand in 
trying any treatment I might desire. Unfortunately, ray fre- 
quent and prolonged absence on tour prevented me from 
doing much in this line. In this case quinine in small doses, 
usually combined with arsenic, was the chief medicine given. 

Body much wasted. Feet and legs cedematous. Pericar- 
^ium contained 3^ oz. of clear fluid. 

^ Heart weighed 6 oz. 3 drm. Heart muscle 
somewhat pale, and showed signs of fatty degeneration. 
Cavities and valves normal. Left pleural cavity con- 
tained 3 oz. of fluid, and the right i oz. Both lungs were 
emphysematous at the edges, and congested and oede- 
matous at the bases. The abdominal cavity contained 64 oz. 
of fluid. Stomach normal ; duodenum normal, and without any 
anchylostoroa ; small intestine contained 8 anchylostoma, but 
its mucous membrane was normal in appearance, and present- 
ed no signs of cicatrices or of pigmentation. Mesenteric 
glands nornial ; large intestine showed a patch of congestion 
of the mucous membrane ; liver weighed 3 lbs. 1 1 ^ oz.; its 
capsule was adherent to the neighbouring organs and to the 
parietal peritoneum ; on section it showed red and white mottled 
patches, mostly near the surface, and it was easily broken down 
on pressure. Spleen weighed 3 lbs. 6 oz ; on its anterior bor- 
der was a rounded swelling, which, on section, was found to be 
similar to the rest of the organ, which was of a dark-red colour, 
and broke down easily on pressure ; no mark of the puncture 
was seen, but a little above where this must have passed was 
a thick band of adhesion binding the organ to the parietal 
peritoneum. Kidneys normal; wdghts 4 oz. and 3^ 
respectively ; suprarenal capsules normad ; brain normal 7 |na* 
mater under medulla oblongata pigmented. Bone iqdrrOw 
the shaft of the femur was of a dusky-red cotomr, hA §oktt 

t a 
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than normal. Sections of the liver, spleen and kidneys showed 
well marked pigmentation under the microscope. 

This is a typical case of the disease, and illustrates very 
Remarks dependence of the anaemia on the 

fever, and the absence of more than a very 
few anchylostoma from an early period of the illness. The 
fluid in the abdomen was evidently of an inflammatory nature, 
and the simulation of abscess of the spleen caused by an 
irregular swelling of the organ accompanied by pain due to 
perisplenitis is noteworthy. The demonstration of the malarial 
organism during life, and of pigmentation of the liver, etc.; 
after death, completes the proof of the malarial nature of the 
disease from start to finish. 


Case a . — (Fourth from the left in the group). Nandi Keot, 
female, aged 22, Assamese, lives in Nowgong. 

She has lost 1 1 near relatives in the last three years from 

Examined on: Family including six brothers, and 

has only five now living, one of whom 


History of illness. 


has the disease. 

She first got fever in November 1 894 ; it began with 
shivering, and came on daily for twelve 
days. She came to the hospital, and 
stopped* one month. She has had tever on and off since that 
time : some three or four attacks in all. She was free of fever 
for a month up to shortly before her re-admission on July 
a I St, 1896, with a relapse. 

Her arms and face are rather thin ; no dropsy ; conjunctiva 

Condition on isjirni- very pale and yellow ; palate shows well 
marked fngmentation. Vision good ; 
retinal arteries rather small, and retinae pale, but no bxmor- 
ihKga m them. Temperature ioa*4**P*: of low tension. 

Heart normal, and no hmmic murmur in the neck. Appetite 
ftSlt irhen she lus no fever ; bowels rather constipated ; liv^ 
not .eidai|^ Spleen extends to the lev^ of the navd and 
lo the friddle tin^ not very hard. Luqgs normal 
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Blood examination. 


Haemoglobin 24 per cent., red corpuscles 2,390,000, and 
white corpuscles 1,500 per cubic milK* 
metre, or i white to 1,593 red; haemo- 

•• globin value ’50. 

The fever continued to be of an irregularly intermittent 

type, and at one time was tertian in its 

regress of the case. character for eight days, until the a5th 

of August, when there was a remission for a fortnight, which 
was accompanied by a temporary improvement in the con- 
dition of the blood, but this was followed by another relapse, 
which passed into a remittent form of fever, ending fatally on 
September iSth. On August 7th, the liver was found to 
extend to three fingers’ breadth below the ribs, and on Sep- 
tember 15th, the patient was found to weigh only 70 lbs. 

During the last month she suffered on and off from diar- 
rhoea, sometimes of a dysenteric nature, which, as I have 
noticed in some other cases, was worst when the fever stopped 
for a few days. 

She was given arsenic and iron tonics and quinine 
usually in five-grain doses twice a day^ 
and latterly various drugs were tried for 
the diarrhoea with very little success. 

Body emaciated. Heart weighed 6 oz.; structure normal. 

Lungs congested at the bases. Stomach 
contained three round worms, otherwise 
normal. Small intestine contained one anchylostomum in the 
jejunum. The caecum contained numerous trichocephali, and 
there were 18 round worms in the colon. Liver weighed 4' 
lbs. a oz., wasifirm, and on section was of red colour mottled 
with yellow. Spleen weighed 3 lbs.; on section was hard. 
Bone marrow of shaft of femur darkish-red in colour. 

Here, again, the dependence of the disease on iJie ferer 
is very evident, but probably 
Remafks. attack noted in November 1894 
OpeoforiUnary malarial lever, and fatal dlsqnis beglilt'-, 
later. While in hospital, iritb the etfoeptioo of a 


Treatment. 


Post-mortem. 
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remission, the Jever was constant, and the small doses of qui- 
nine which were given had very little, if any, effect on it. The 
attack of diarrhoea doubtless hastened her death. 


Case, j — (The small child in the middle of the photo- 
graph). Scnalie Kachari, female, aged 5. 

Father, mother, and a brother died of kdla-dzar ; and as 


Family history. 


she has no relatives to look after her, she 
came into hospital. 


She has been suffering from fever with enlargement of 


History of illness. 


the spleen for six months. 


Is much emaciated ; appetite fair ; bowels inclined to be 
loose ; spleen reaches three fingers' 
Present condition. breadth below the ribs and nearly to the 

middle line. 

Haemoglobin 24 per cent., red corpuscles 2,060,000, and 

Blood examination. ^,250, per cubic millimetre, or i to 

916 red ; haemoglobin value *58. 

She continued to get fever of an irregularly remittent type, 
usually rising in the evening to between 

Progress of the case. o j ot- 1 . • u 

100 and 102 F., but occasionally running 
up to nearly 104°?., which continued up to the time of her 
death on September 20th. 

Treatment given was a mixture of arsenic, nux vomica, 
and quassia, and during a part of the time 

Treatment. ... . , , 

quinine m Iwo-grain doses twice a day. 
Body much emaciated, and the feet oedematous. Pericar- 
_ _ dium contained 6 drms. of clear fluid : 

. heart and lungs normal. Peritoneum con* 
tained 6 oz. of clear fluid. Stomach normal. Small intes* 


Blcx^d examination. 


Progress of the case. 


Treatment. 


Post^morUm. 


tine contained 1 5 anchylostoma and ao round worms. (Santo* 
mn had been given on admission, but not thymol, owing to her 
bad condiUon.) In the large intestines, there were several 
ulcecations. liver weighed la^ oz. The spleen weighed 
4 oz., and was hard and dark red. There was some fluid in 
the vantrides of the' bniii, and the bonelraanow was dark red. 



Illustrative cases of Kdla-dsar. 


63 


Thib child was in an almost hopeless condition on admls« 
sion, and it is extraordinary that 'she lived' 
as long as she did. Fever of a persistent 
type was again the marked feature of the case and the cause of 
death. Thymol would only have removed the small number 
of worms present in this case, at the cost of setting up a 
rapidly fatal diarrhoea. 

The three patients on the right of the photograph form a 
characteristic family group, the man and the woman being 
the father and mother, respectively, of the baby, who is the 
youngest case of the disease that I have met with, being 
only one year old, and was still at the breast, although other 
food was given to him. They are also of interest, as showing 
how patients, who appear to be doing fairly well, often get 
fatal lung affections at the onset of the cold weather. Brief 
notes only need be given of them. 

4f.— (The man on the right of the group). Patua, 
male, aged 42, Kachari, admitted to hospital ^th August. 

His brother and one daughter have died of 

Pamiiy history. kdla-dzar ; no near relative now. living is 

free from the disease. 

Two years ago he had fever for five months, but has had 
very little for the last year ; he still gets 
History of illness. every now-and-thcn, but has none 

at present. He is slightly anaemic only, and is fairly well 
nourished. He has no dropsy, but had suffered from both it 
and epistaxis formerly, and is now in every way much 
better than he has been. Heart normal. Spleen extends to 
one finger above the navel, and three to the right of the 
middle line. Liver reaches to one finger’s breadth above 
the navel, and is hard. Bowels irregular and inclined to be* 
loose. He took opium for one month after he got ill in tte 
hope of its stopping the fever, but without wy resufe. 
globin 38 per cent., and red corpuscles 3,8^,900, cor^ 

puscles 4,000, or 1 to 7®5 *P* F* fiksld y 

hmvO^bin value ‘67. Thymol was |^ven^ and snrdotf 
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worms were passed, but no anchylostoma could be found after 
washing tlie stool, etc. He remained free from fever, and 
seemed on the high road to recovery, until on the ist of 
October, he got, an attack of pneumonia, and died in three 
days. 

Body stout ; no oedema. Heart normal, but right side 
„ ^ distended with blood. The -upper half of 

Post-mortem i i r i 

the left lung was consolidated, and sank in 
water ; the pleura over it was adherent to the chest wall. 
Stomach and duodenum normal ; jejunum and ilium w'ere 
pigmented, no worms of any sort present. Liver weighed 6 lbs. 
15 oz., and the spleen 2 lbs. 13 oz. , both organs harder than 
normal. Bone marrow of shaft of femur was of a yellowish- 
red colour. 


This man 1 regarded as nearly recovered when he came to 
hospital ; and if he had escaped the lung 
Remarks. complications of the early cold weather, 

would have jprobably got quite well, so that his case illustrates 
the necessity of caution in saying that a given case is cured, 
and it is, for this reason, that the tea garden series are 
of such value in proving the'very high death-rate of the disease, 
for they were under continuous observation for years. 

Case 5. — Kundari, female, aged 23, wife of Case 4. 
(Second from the right in the photo.) Admitted to hospital 
on August 4th, 1896. 

Family history. Same as Case 4- 


She began to get fever nine months ago, which continued 
... , for three months ; but after one month her 

spleen was enlarged. After this she ' had 
a remission for a time, but it came on again in the rainy 
"season, and has continued on and off ever »nce. Bowels 
aotnewhat loose. SUie is anxroic ; her spleen extends to the 
leed of the antemr superior sjune of the ifium, and two fingers* 
hvQtdth to the right of the nndtUe Une, and the fiver from the 
Ittnl of iho fifth tU> to four fingers bdow the costal maigin. 




Illustrative cases- of Kdla^dsar. 


Progress of the case 


both organs being hard. There is no dropsy, and she has 
never had any ; she suffers from pain in the legs, mostly along 
the shafts of the tibia and femur. No enlargement^ of the 
surface veins of the abdomen. 

Haemoglobin 25 per cent., red corpuscles 1,750,000, whtCi 

2,000, or I to 875 red, sp, gr. r<^l> 
Blood exaiiiination haemoglobin value *71. 

During the whole of August and the first half of September, 
„ , , she had only slight fever running up to 

Progress of the case o o & r 

between loo and loi F., and was treated 
with tonics and quinine in from 3 to 6-grain doses. During 
the last part of September and the first week of October, she 
had high remittent fever running up to over 104°?., and accom* 
panted by diarrhoea, which weakened her very much, and 
shortly after she developed pneumonia, which went on to 
gangrene of the lung, and terminated fatally on October i8th. 
During the latter period quinine in lo-grain doses was given, 
while various remedies were tried to control the diarrhoea 
with very little effect. The external application of creasote 
seems to have had most effect in reducing the fev.er in this 


Body much emaciated ; no oedema present. Pericardium 

Post mortem Contained 4 oz. of clear fluid ; heart nor* 

mal ; upper lobe of left lung gangrenous i 
lower lobe congested ; right lung healthy ; stomach normal j 
small intestine contained 10 anchylostoma and a round worms ; 
its mucous membrane was thin, and in places congested, but 
not pigmented ; large intestine thickened and congestcll^ 
but without any ulceration ; liver weighed 3^ lbs., and wai 
hard on section ; spleen weighed i lb., dark red, hard eft sec* 
tion ; bone marrow reddish-yellow in colour. 

This woman, in spite of the great size of her liv«e 

spleen, did not appear to be ^ 
Rwawki. means a hopeless case wixui ^^,4 

into hosjntal, and did well for the first six wedlts 
f»«r niMMed : and b the course tai a 


RaoMrlii. 
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diarrhoea, she rapidly became very emaciated, and died from 
lung complications. The comparatively small weight of the 
spleen and liver found on post-mortem, was due to a rapid 
reduction in their size, which took place during the time she 
suffered from diarrhoea, as I have also seen happen in other 
cases. 

Case 6.— Aghonu, aged i year, son of cases 4 and 5. 
He began to get fever three months ago, and has had it on 
and off ever since up to the time of his admission. Rather 
thin, and anmmic. Spleen extends to the level of the navel 
and to the middle line, and the liver nearly to the level of the 
navel. Bowels loose ; temperature i02’4°F. Santonin was 
given, and seven round worms, but no anchylostoma, were 
passed. The malarial organisms were found in his blood 
when he had fever. 

During most of August, low fever continued on and off ; but 

in September, except for one week, when 
Progress of the case. . ^ , 

U was of a remittent type, it was absent ; 
and during October there was no fever, but a slightly subnor- 
mal temperature was recorded, the child being much better. 
This improvement followed the use of quinine in three-grain 
doses three times a day, which is a large dose for an infant. 
Late in October, when the child had much improved, he was 
attacked by cholera, with a fatal result on October 29th. No 
post-mortem was done. 

This is the youngest case of the disease that I have met 
with, although it is not at all uncommon in children under 10 
years old. The use of relatively large doses of quinine was 
very beneficial in this case, and, but for the cholera, might 
have saved the child’s life. 

Case p , — (Second roan from the left in the group). Ba* 
da), male, aged 95, lives at Jaumpur, and has only been in 
Assam four montbSi three of which he spent in Gauhati and 
one in Nowgong. He has no relations in Assam. He bad 
nnaltadh of fever on the way up to Assam ; and soon after 
liptendied Gauhat^ he htgui to gelt fever oveiy oUier day, 
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which went on for two months, by which time his spleen ww 
enlarged. He was admitted on May S9th, at which time he 
was getting fever daily. 

He is thin and wasted, and says he is darker than he used 
_ j . to be ; conjunctiva yellow , but not pale ; 

buccal mucous membrane also of a good 
colour ; no oedema ; had epistaxis about two months ago ; 
has had pain over his spleen for the last Bve days ; heart 
sounds feeble. Spleen extends to level of the navel, and is 
hard , liver edge can be felt one finger’s breadth below the 
right costal margin. Retina normal. No anchylostoma ova 
could be found in his fceces. Over the base of the left lung 
there was dulness, and crepitations could be heard. This was 
the beginning of an attack of pneumonia, which began on 
June 3rd, but he got over it, and from this time he lost his 
fever, and during the three months he subseq^uently stayed 
in hospital, he steadily improved, and his blood, nhich showed 
50 per cent, of haemoglobin and 57 per cent, of red corpus- 
cles, also improved with his general condition, while both his 
spleen and liver became reduced in size, and he left the 
hospital fat, and well in the middle of September. I have 
also seen another case, who lost all fever and steadily im- 
proved in the same way, after getting over an attack of 
pneumonia. The malarial organisms were found in his blood 
during fever. 

Case 8 . — (Third from the left in the group). Khalai, male, 
aged 22. His father, mother, and an uncle died of k&la-daar^ 
and he has no near relatives left alive. Has had, fever for 
five months, and is thin and anmmic, but has never had any 
dropsy ; bowels regular ; spleen extends to the level of navdi 
and one finger beyond the middle line, and the liver can just 
be felt below the ribs ; heart sounds feeble ; lungs norouil 
pain in the legs. 

Hmmoglobm 40 P« 

pnsdes 2.000.000, sp.er. slibtAi 


Blood «smiMlk«. 


vdOB 
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Progress of the case. 


Thymol was given, and nine anchylostoma were passed. 

He had a short attack of remittent fever 
just after his admission, that is, in the 
middle of June, and another with high fever, accompanied by 
looseness of the bowels, a month later. During the first half 
of August, he again had high and nearly constant fever run- 
ning up to ioo° and io5°F. Up to this time he had been 
taking an arsenic mixture, with quinine in two to four-grain 
doses, with an occasional ten-grain dose. He was now put 
on larger doses, namely, lo to 15 grains, two or three times a 
day, and subsequently he only had slight fever up to 100° or 
xoi°F., with intervals of a week or two free from fever. He 
improved a good deal during this time, and left the hospital 
on October 10th, much better, but still getting fever every 
now-and-ihen. He cannot be considered cured, but if he 
escapes lung complications, he wdll probably recover his health 
during the cold weather. 

The two girls to the right of the central child in the 
group, are of great interest from the point of view of 
treatment by bone marrow tabloids, for, if the result obtained 
in one of them is confirmed by subsequent experience, this 
will be of the greatest value in saving chronic cases, who have 
to a great extent lost their fever, but remain in a wasted 
condition in spite of nourishing diet until they succumb to 
lung and bowel complications. 

Case g. — (Third adult from the right in the group). 
Maharsani, female, aged 15, admitted July a8th. 

Her father, mother, and tw'o brothers died of kdla-dsar^ 
and she has only one brother and two 
sisters living. 

She has had fever on and off for one 

History of iUness. 

' year. 

She is weak and very emaciated ; no dropsy ; the spleen 

■ ~ ^ extends to one finger's breadth below 

Pifs^ condition. navel, and neady to the middle fihe^ 

and' die fiver to fonr fingers bdow the ribs, and Us cdg^ ja 


Family history. 
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hard. Conjunctiva pale and slightly yellow. There is k 
pulmonary systolic murmur to be heard over the third right 
costal cartilage, but no venous hum in the neck. Bowelt 
regular. 

On August 13th, haemoglobin 37 per cent., red corpuscles 

Blood oxominoiion. S.oio.ooo, white a,ooo, or I to 1.505 ted, 
sp. gr. 1052; haemoglobin value *61. 
Santonin was given, and some round worms only were passed. 

From the beginning of August to the i ith of September, 
The progress of the almost daily intermittent fever 

rising to loo® or i02°F. From this date 
she had a remission of three weeks, during which bone 
marrow tabloids, one twice a day, were given. Her weight 
was 68^ lbs. at the beginning of this treatment, and the 
same after three weeks, so that no change had resulted. A 
relapse of the fever now occurred, and the tabloids were left 
off. She had been taking arsenic and small doses of quinine 
when not taking the tabloids. As I was away on tour at this 
time, I was not able to record the effect on the blood of the treat- 
ment. Early in October, she had a short attack of remittent 
fever, and quinine was.now given in lo-grain does three times 
a day, and in two weeks she was free of fever, but was now 
very emaciated and reduced to 6o lbs. in weight. She was 
now given tabloids again for a short time, and began to improve^ 
and remaining free of fever, became fat and well nourished. In 
February 1897, however, she got an attack of pneumonia and 
died rather suddenly with cyanosis. Here again, but for the 
lung complication, 1 feel sure she would have recovered^ 
and that she would have owed tins to the larger doses 
of quinine, and 1 think, also in some degree, to the bone 
marrow treatment, although Us results were not so st rAi og 
in this case as in the next one. / 

Body very well nourished, with a good layer., of 
cutaneous iat. The heart ws^f^bed if 

witli blood. The faose.of the ngbt. luug 


Pini^wioriiwu 
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of red hepatisatlon, and was loosely adherent to the 
pleura. The base of the left lung was congested. The 
spleen weighed i lb. 6 02., and was rather hard on section. 
The liver weighed* 6 lbs. 2 oz., and was of a yellow colour, 
shoeing marked fatty changes. The mucous membrane of 
the stomach was thick and corrugated, but the small intes> 
tine was normal, and contained only two round worms, and 
no anchylostoma. The bone marrow was of a light-red 
colour, lighter than 1 have usually found it in cases dying in 
the stage of cachexia. 

This case well shows from what a very bad condition 
these cases may sometimes greatly im- 

Remarks. prove if the fever only ceases, and yet 

eventually succumb to complications. 

Case to . — (The girl on the right of the central child). 
Alagae, female, aged 17, admitted May 14th. 

Father, mother, one sister, and two young brothers died in 
one house of kdla-dzar ; one sister only 

Family V«tory. 

She has been ill for one year, and was in hospital in March 
and April 1896. Illness began with fever 
History of illness. irregular type, which has continued 

with longer or shorter remissions ever since. She has never 
had any oedema of the feet or face, but her menses have 
Stopped since she had fever. 

She is very thin, especially in the arms and face, and 
O^itkm onie^- »>er face is very dark. Her conjunctivae 
nMon. and buccal mucous membrane are pale, 

and the former alsb yellow. Vision good, but the arteries 
of the retins are very small, but no hemorrhages could 
be seen. Heart and lungs normal. Spleen extends to 
the levd of the ant^or superior spine of the ilium, and 


Family history. 


History of illness. 


ii rather tender, and the liver extends from the levd of 
^ fifth to two fingers* breadth bdow the costal 
is rather hard. Urine light ^xsem cdbnr, sp. gr. 
ittameei w* phosphates. Noisva of any iaietttneL 
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worms could be found in the fsces, but particles of undigested 
starch were seen. 

Haemoglobin 28 per cent., red corpuscles 2,180,000, white 

Blood exam.nat.on. or I to 948 red ; hemoglobin Value 

•64. 

On May 17th, her temperature rose to 104’6,° but from 
_ , . this date she was free from fever until the 

beginning of July, and the condition of her 
blood steadily improved, the percentage of hmmoglobin rising 
to 33 on June 9th, and 56 on July 1st, and the size of the spleen 
and liver had also become somewhat reduced. During the 
whole of the first week in July, she had high fever of an irre- 
gularly intermittent type, running up to 104° and io5°F., and 
accompanied by slight looseness of the bowels, after which only 
slight fever was present, but on July 17th, her haemoglobin 
was found to have become reduced to 26 per cent. From this 
time on, she only had an occasional rise of temperature to 100° 
or io2°F. On July 20th, her blood was as follows: Hsmo- 
globin 27 per cent, red corpuscles 2,370,000, white 2,500, or 
I to 1,260 red ; haemoglobin value *57. On July 18th, she was 
put on two bone marrow tabloids every day, and this was con- 
tinued w'ith only three days’ Intermission until October aand, 
except that during three w’eeks of the time she only took one 
tabloid a day. 1 he photo in w'hich she is shown was taken 
soon after this treatment was commenced, and she was then 
extremely weak and emaciated, so much so that 1 looked on 
the treatment rather in the nature of a forlorn hope, especialljr 
as she had already been in hospital fot. over two months with- 
out any benefit, but rather the reverse. Three weeks later eia 
my return from a tour, I was surprised to find her much better* 
She was distinctly less emaciated, and, on examimng her bloodl 
on August I ith, it was as follows : Hmmoglobin 31 per 
red corpuscles 3,330,000, white 3,750, or 1 to xmf 
sp. gr. 1*048 ; haemoi^obm value *67. Now 1 have peea 
as great an issprovement in the Uood in as rihott* t]pO» 
tseattnent with arsenic, etc., aad» althoiq^ 1 M gM* 
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bone marrow in the hope of producing a more rapid improve- 
ment in the blood than by other means, it was the general 
improvement in the state of the patient that was its most 
marked effect, together with an increased appetite and power 
of digesting and absorbing food. On September 7th she 
was fat compared to what she had been, while her spleen 
now only reached to just below the navel, and her liver 
could not be felt. The blood on this date was haemoglobin 
38 per cent., red corpuscles 2,900,000, white 5,500, or 
1 to 527 red ; haemoglobin value ’ 66 . On September 14th, she 
weighed 77^ lbs., but a month later she had improved up to 
polbs. She continued to gain weight after the tabloids w'ere 
left off, but somewhat more slowly, and w'as discharged cured 
on November nth, and is now quite well, and has married. 

This is by far the worst case in which I have seen 
Remarks recovery take place, and the rapidity 

with which marked improvement in nu- 
trition occurred was in striking contrast to anything 1 have 
witnessed in other cases, for, as I have before remarked, a 
characteristic feature of the disease is the way in which the 
patients remain in an emaciated state long after the fever has 
left them, and the frequency with which such cases fall a 
victim to lung and bowel complications. Unfortunately I 
could not continue my trials of this treatment owing to all 
the tabloids 1 could get in India having been exhausted ; but 
Dr. Dodds Price and Dr. Lavertine are now 'using it in the 
treatment of kdU'&ear cases, and are so far well satisfied 
with its effects, and we may hope to hear shortly if my results 
are confirmed or not. The only explanation that 1 can 
think of to account for the improvement of nutrition from 
Uie use of bone marrow tabloids, is one which assumes that 
the yellow marrow in the shafts d long bones has the func- 
tion of aecreting tome substance, which affects the digestive 
p ewT S and netriikm in a aommrhat sinalar way to the actioo 
•I thnlMomBl ■e c wrio ns ol the thyroid or suprarenal capstdes^ 
and dm! the rhifea temA in the bone marrow in 
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kdla-dzar cause a loss of this secretion, the place of which is, 
however, supplied by the bone marrow tabloids. The relation 
of the deterioration and improvement in the blood to the 
presence or absence of fever, is again well illustrated in this 
case, while the family history is characteristic. 

The following case, with the accompanying temperature 
chart, illustrates very well the extreme irregularity of the 
type of fever in kdla-dzar : 

Case It . — Kaniar l.along, Kachari, aged 22, was a cul- 
tivator who lived 14 mile-; from Nowgong. 

lie has lost his father, mother, and brother of the disease, 

and has no near relatives living. He 

ImhhIs hi^lorv. ^ ” 

came into jail on October 8th, 1895, but 
had suffered from fever before that lime. While in jail he was 
in hospi.al for one week at the end of January with fever, and 
on April i6th, was re-admitted for the same disease, and has 
had fever on and off since that time up to the 25th of May, 
when I examined him, and he continued to suffer from fever up 
to the day of his death on July 14th, as shown in the chart. 
This attack, while he was in j.ul, was most likely a relapse of 
the fever from which he had suffered before admission, but 
it must be mentioned that there were two other cases of 
kdia-dzar in the jail hospital at the same time that he was 
there. 

His condition on May 25th was as follows: — He is some- 
what wasted in appearance and dark in colour. He says he 
is darker than he used to be. Heart dulness is diminished ; 
arteries small and pulse feeble. No dropsy. Spleen extends 
to just above the navel, but the liver dulness is noimal. 
Appetite fair, and bowels regular. 

H.'cmoglobln 43 per cent , red corpuscles 2,700,000. Ma- 
, larial organisms were found in his blood 

CASnisnation. ” 

this day. An ovum of the anchylosto- 
mum was found in his faeces after a long search, but on giving 
tb)mol. only two of the worms were passed. He had never 
tiad ih)ri.ol before. 

L 




74 


Report on K&la-dzar. 


Quinine and arsenic in small doses, Tvith occasional single 
_ , , doses of from ten to twenty grains of 

Progress of the case. . . . , ® . 

quinine, or of nve grains of antifebrin, 

were given, but the fever continued ; his haemoglobin ran down 

to 26 per cent., and his white corpuscles to i to 1,750 red ; 

the liver became enlarged until it reached to two fingers’ 

breadth below the ribs ; the malarial organisms were again 

found in his blood on June 8th, and also when his temperature 

was high on the day before his death, which was due solely to 

the lever, and post-mortem pigmentation of the liver, spleen, 

and kidneys was detected under the microscope, so that it is 

clear that the case was one of malarial fever from first to last. 

One more case will be given, which came under my treat- 
ment in the earliest possible stage, and which illustrates in a 
nutshell the pathology of the disease and the proper line of 
treatment : 

Case la. — Kondor, male, aged 1 1, but looking only 8 or 9, 
was brought to me by his father, a Babu holding a high position 
in the Education Department, who said that he had lost 39 
relatives of kdla-dsar within the last six years, including five 
this year. This son had only suffered fiom fever for the last 
four days, and showed none of the signs of malarial cachexia. 
His spleen was normal, and his liver w'as just felt below the 
edge of the ribs, and was tender ; temperature i03°F., pulse 
118, and respirations 30 a minute. Lungs normal. His blood 
was examined, and he was found to have 61 per cent, of 
haemoglobin, and 4,030,000 red corpuscles, and 33,000 white 
corpuscles per cubic millimetre, or 1 white to 174 red. 
Haemo^obin value *761. From this it is evident that his blood 
was just about the standard, which 1 have found in healthy 
natives of As<am in the rainy season, while the great excess 
of white corpuacles is evidence of very active leucocytosis, 
Mch as it always net with in eariy acute cases of malarial 
fever, but never in the chronic stage of It is 

ewhi^ then diat Ins father's statement, that he had only 
•effeved from fever fora few days, was confirmed by the state 
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of the blood. The malarial organisms were also fouint w 
a specimen taken on this date. 

I ordered quinine to be given in five>grain doses three times 
a day, and I saw the boy again on July 
grevo t ecase. Meanwhile a thermometer had been 

obtained, and his temperature recorded by his father every 
few hours On working out a chart from this, it appeared 
that the fever vas of an extremely irregular remittent type, 
such as IS so very common in the earlier stages of kdla-dsar. 
Moreover, the temperature had only once risen to i03'*F., and on 
this day (he father said that he had omitted the quinine for 
the first time. It was then evident that the drug had served 
to keep the temperature lower than it was when it was 
not being taken, yet had not sufficed to stop the fever It was, 
therefore, increased to ao grains in the day — a conrider* 
able dose for so small a boy — ^and three days later the fever 
stopped. I saw the boy for the third time on July a5th, and 
he had now been free from fever tor a week after having 
suffered from it for just ‘over two weeks. To all appearances, 
he was perfectly well, and his father regarded him as being so. 
He had no enlargement of the spleen or liver, nor did he show 
the smallest trace of anxmia tn his mucous membranes. To 
look at the boy, one would suppose he was none the worse for 
the fortnight’s fever from which he had suffered, yet on re* 
examining his blood on this date, it was found that his hsemo* 
globin had become reduced to 46 per cent.— a loss of just one 
quarter in three weeks. It was then obvious that if this boy 
left off all treatment, and in the course of a few weeks got a 
relapse of the fever before his blood had again reached the 
normal, he would raindly lose another quarter of his hseaso- 
globin, would develope an enlarged sfdeen and fiver and 
angmia, and would become a tyineal case of kd tf hdtar ^ On 
the othtf hand, I argued, if only the lever conW a . off 
natfi Ushleod had beenfafiy ie|MHre4r*MCM>^Mljhch treMed 
in the saae way dhonld leave biai no wocie thHhh#! ijcWi after 
Itfamiareflethiai to tahe * «ktins 
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small doses of quinine, combined with arsenic, nux vomica, and 
quassia, and he continued this for six weeks, by which time I 
found his hsmoglobin had improved up to 59 per cent. He 
had no fever in the meantime, and he has been under my 
observation now and then up to the end of February 1897, 
and was then still quite well. 

Now it is unfortunately impossible to prove that this was 
^ ^ really an early case of kala-dzar, but 

from the strong family history, the irre- 
gularly remittent character of the fever, its resistance to 
ordinary doses of quinine, and the rapidity with which the 
blood was destroyed by it, I feel morally certain that it was 
so, and that the boy w'as saved from a lingering and almost 
certainly fatal illness by the prompt, vigorous and continuous 
line of treatment adopted. 

THE TREATMENT OF KALA-AZAK. 

It has already been mentioned that I have had very little 
opportunity for systematic treatment of kdla-dsar cases, 
especially after I had obtained definite proof of its mala- 
rial nature, so that much of what follow's is rather of the 
nature of suggestions for treatment than dogmatic rules re- 
garding it. It is also evident from the fact that the disease 
is entirely malarial in its nature, that no new cure for it could 
be expected to be discovered, but the recognition of this fact, 
and more still of its extreme intensity and resistance to ordi- . 
nary doses of anti-malarious remedies, is of the first importance 
in deciding on the therapeutical measures, which are' likely to 
afford the best results. Some information of interest and 
practical importance has, however, been obUuned from the 
experience of those who have recently treated many cases 
throughout lhair long illnesses on some of the tea gardens of 
Nowjl^ng, and from my own rawe Kmitad observatioas. 

It wUl be not mdy cooTement, but necessary, to divide the 
Aacaao up into early and late atagea in d i ac oswt g the 
. .tiuKtBaaiit } thcflattarincliidingallcaaea wbieb have demdoped 
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such symptoms of malarial cachexia as greatly enlarged spleen* 
and livers, and together with emaciation, loss of digestive 
power, and irregularity of the bowels ; while the former includes 
cases of early fever before they have reached this stage. It 
may be at once objected that the early class of cases are not 
distinguishable from ordinary malarial fever, and, individually 
considered, this is quite true. It has been shown earlier in the 
present sec:io.a that, wlierev'er kdla-dear is prevalent, there 
will be an excess of cases of app.arently ordinary fever, some 
of which will re.ally be early cases of true kdln-daar. It is 
ju-st in this stage that efficient treat meiu may have a chance 
of curing at least some of those which, if neglected, would 
soon run on into the intractable chronic form. They may be 
caught in the early stage in one of two ways, either by their 
occurring in families in which wcll-m irked cases of kdla-dear 
have been, or are, present, or by all cases of fever in any place 
which is affected by kdlu'dzar, which do not readily yield 
to ordinary treatment, being looked on as suspicious and 
treated in the more radical ways which are about to be 
described. 

The principles for the treatment in the early stages are 

very simple, but require to be fully 
ire-itmcnt in the oariy carried out if success is to be obtained. 

Staines, 

The last case given illustrates them very 
well. They are (i) to get sufficient quinine into the system 
to check the fever which is present ; and (3) to prevent any 
return of the fever, while the injury which has been done by it 
to the blood is being repaired, the latter being hastened by all 
available means. If this can be done before fever recurs, it is 
obvious that the system will be in as good a positi||||, to meet 
a relapse of the fever as it was at the first onUjiKUyi if a 
rdapse should occur, the same treatment must beUrtm out 
again. " ‘ ^ 

In carrying out the first of these in^catknm^ ^ 

be onr sheet enebor. Now, it must be eMtted 
has I bAm WHneirbat iMo Assepote in ^ ^ 



78 


Report on Kdla-dzar. 


kdla-dsar^ but the reason is not f^r to seek. It has been re* 
peatedly pointed out that this form of fever is of such unusual 
intensity that it produces a degree of malarial cachexia in 
about as many months as the malarial fever of the Sylhet 
valley will take years to bring about, although the latter is 
practically part of the huge swamp of Lower Bengal. It is 
then at once obvious, that the doses of quinine that suffice for 
the treatment of the ordinary malarial fevers of Assam, cannot 
be expected to have any controlling influence on that of the 
epidemic fever, which is now travelling up the Assam valley. 
Yet I found that in several of the dispensaries of the Nowgong 
district, quinine was being given in two and three-grain doses 
twice or thrice a day, and that it was rarely that more than 
enough for one or two days was given at a time. Now, although 
there are a large number of dispensaries in this district, yet ii 
in 3, *57 square miles still leaves the great proportion of the 
inhabitants of the district at least several miles from any of 
them, and it is obviously impossible for people, sick of this 
terrible disease, to walk or send several miles to a dispensary 
every day, or even every other day, for medicine. Even if 
they did, they would very soon find that such doses did them 
little or no good, and would leave off attending. If it is also 
remembered that a native has a great tendency to wait until 
he has reached advanced stage of the disease before coming 
to hosfMtal, is it at all surpri.«ing that such doses of quinine 
should have been found to have little apparent beneficial 
effect in cases of an intense epidemic malarial fever like 
kAUt'dtar f That it is of some use, even in smidl doses, u 
evident from the fact that it is university emi4oyed in the 
treatment of the disease, and from the observation that I have 
found it lessen the height of the temperature, and also the 
destruction of the blood corpuscles in some casM in which it 
did not entirdy stop the fever, whffe I have Already given 
imttncft ih tlm iUustvative cases of the a c tf on of 

latger doses in co ntrol ling, or even stqipiog, 4ie issir iriio* 

JildMKi I Mfstt h hN! mI aatm hi 
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dose of quinine from two or three to ten or more grains thrS!|(» 
times a day has been followed by a rapid cessation of the 
fever, at least for a time. On the other hand, it is equally 
certain that such large doses, as lo or even ao grains 
three times a day, may fail to stop the fever in some of the 
worst cases, and I find that in these the proportion of the 
white corpuscles is usually very much reduced, and often 
also the p)wer of digestion and absorption by the intes- 
tinal tract, including possible even such drugs as quinine, 
is very much diminished. That the latter is not, however, 
the whole explanation, is proved by the fact that I recently 
gave 15 grains of quinine daily, by the hypodermic roethodi 
to a boy of ten years old in the chronic stage of the disease, 
without slopping th? fever , and what was even more remarkable 
was the fact that he never suffered from the least buzzing in 
the ears or from headache, or was in any way inconvenienced 
by the treatment, with the exception of some pain over the seat 
of the injections. This alone affords ^trong confirmation of the 
malarious nature of the disease, as anyone who has treated 
many cases of non-malarial remittent or continued fevers, 
knows that much distress may follow the use of even ordinary 
doses of quinine in them. To sum up, it may be said that 
in the earlier stages large doses of quinine may be given with 
the greatest advantage ; but in the later ones it may fail to 
check the fever even when given in heroic quantities. 

' Having thus cleared the ground, it may be stated that the 
first indication is to give quinine in full doses, and ifjit does not 
control the fever rapidly, push it until it does, or until symptoms 
of cinchonism appear, which I have never yet seen occur in 
idla»dsar. If very full doses still fail to stop the fever, then 1 
hold that enough of the malarial antidote cannot be introduced 
into the system through the digestive tract, and honop. the 
drug must be given hypodermically ; just as in someof thtmdst 
acute eases of the Italian, and also of the lodan jafl|^ fsTerih 
if the drug is not thus g^ven, the patient will fan vjSt faeiOM 
eneni^ can be hitiodaced by the montli to faiWfail 
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the malarial organisms before they kill the patient. The only 
instance that I know of in which this method of using the 
drug has been given any trial in kf'ila-dzar, is by Dr. Dodds 
Price, and he . did not meet with much success with it ; 

. but when it is mentioned that he only used it in two and a 
half-grain doses, it will be evident that there is still scope 
for a fuller trial of it in larger doses than this. Unfortunately, 
owing partly to my having been on tour nearly the whole 
of the cold weather, and to the impossibility 1 found of getting 
early acute cases during this season of the year, when, as has 
been before mentioned, fresh cases seldom occur, I have not 
been able to test this line of treatment, so can only commend 
it for trial as being that which is likely to give the best results. 
Either the soluble bi-sulphate of quinine may be used, or 
the ordinary drug dissolved in sufficient dilute hydrochloric 
acid, and then diluted to a strength of one in four may - 
injected into the back or loins. 

t2) When once the fever has been stopped, it rnBAt not be 
lost sight of that the patient will most likely have 35 per 
cent, or more of his blood destroyed by it, althouj^'tbis may 
not appear in the state of his mucous membranes, and can 
only be revealed by the hiemoglobinometer. He must then 
remain under treatment until this has been repaired, and now 
quinine, in small doses to ward off a recurrence of the fever, 
combined wnth arsenic and, if desired, some iron (although 
the former is of much greater use in the anaemia due to 
tnalana than the latter, for reasons which will be pointed out 
in the next section), together with some nux vomica and some 
lutter tonic to strengthen the heart and digestion (both of which 
also will have suffered in the previous fever), will be indicat- 
ed, and this tonic should be continued for at least a month 
the fever has been at all severe/ By this time the patient 
jidtould be qmte restored to beakh; and U he be warned 
to come again directly fever recommences, it should be posaUe 
lO . prevent turn from ever teadung that chronic conditioo 
Hhi^ it to vory dificuk lo tetene lam from. If ody caset 
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could be got at in the early stage and treatment systematic* 
ally carried out on these lines, 1 feel sure the disease 
would have a very much lower mortality than h has 
at present. 

Unfortunately, cases are very rarely seen in the early stage 

Treatment m the later dispensanes, and Only too often on 
***«**• tea gardens, they do not attend suffi- 

ciently regularly, or are treated as ordinary fever cases until 
they pass insensibly into the chronic stage. It is in these latter 
places, however, that the line of treatment above laid down 
could best be given a fair trial , but even then some would 
necessanly be seen in the later stages of the disease. Here 
again, the principles of treatment are the .same as before, 
but they hold out much less hope, and require some modi- 
fication Quinine should be given in large doses, and its 
effect carefully watched It will nearly always be found 
to reduce the height of the fever, even when it does not 
stop it altogether, and this i» a considerable gain ; for it 
has been fi)und that, if the temperature can be kept down 
to ioo° or los** F., there IS a much less rapid deterioration 
of the blood than there is if it rises to 103^ or i04^F, If, 
however, large doses f^r ten days or a fortnight fail to 
materially check the fever, it will be better to give smaller 
doses combined with arsenic and strychnine ; and in this 
chronic stage, the best results have been obtained by 
pushing the arsenic until thirty minims are taken in the 
day. In doing so, looseness of the bowels must be care- 
fully watched for, as this symptom will be a contra-indi- 
cation to this line of treatment. If looseness of the bowels 
has already started, the case will be a well nig^ hopeless 
one, but full doses of bismuth and salol have mote eAect 
than any other drugs in controlling h, whDea 
cady digested diet will be essentiaL In the dae* of epew 
in which, after the fever has stopped for the the 

patient nmains very wasted, and does net it| |i eg p <n jb» 

able to i%aat his foodb or to gdn 

W' 
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tabloids wifl be indicated, and will be of the greatest service 
in restoring the nutrition of the body if only fevter remains 
in abeyance. It will, however, be of little use as long as 
there is fever of a marked degree, but a temperature running 
up to ioi®F., or so occasionally, will not be a contra-indica.tion 
to its use. 

A nutritious and easily digested diet will be of the first 
importance; especially in the later stages of the disease. The 
craving for meat has already been mentioned, and should, 
when possible, be satisfied. All indigestible food should be 
prohibited, as it is very likely to start uncontrollable diarrhoea. 

From what has been written, it will be evident that I look 
upon the disease in its earliest stages as curable by sufficiently 
vigorous and constant anti-malarial treatment ; but thqjt; it 
is rarely that cases are seen early and often to 

allow of this being carried out, even in in-door d^j^waries, 
while it is almost impossible in the case of om-door ones, 
although much relief is doubtless given by them ; while no 
knovrn treatment will save more than a small proportion of 
the chronic cases. The disease is then essentially one in 
which prevention is better than cuie^ and in which any 
measures which would limit in the smallest d^^ree the 
prevalence and spread of the disease vriU save infinitely 
more fives than all the dispensaries in the province pot 
together. 
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SECTION IV. 

THE BLOOD CHANGES IN KALA-AZAR AND ANCHYLOSTO* 

MIASIS. 

Although anztnia is the essential symptom of anchylosto- 
miasis, and one of the main symptoms of kdla-dtar, yet the 
changes in the hlood might be expected to be different in the 
two cases, because the anxmia is produced in entirely different 
ways in the two diseases. Thus, in the case of the former 
disease, the anzmia is brought about by the sucking of the 
blood out of the mucous membrane of the small intestine by a 
large number, usually from 500 to 1,000, or even 3,000, of very 
small worms, which gain access to the intestinal tract in the 
water and food, but cannot increase in number while in the 
body. In the case of kdla-dsar, on the other hand, as has 
been shown in Section III, page 45, the anzmia is in direct 
proportion to the fever, and is doubtless due to the blood being 
destroyed inside the body by the malarial organisms, which 
cause the fever. In the former case, all the constituents of 
the blood are equally lost to the economy, although they 
cannot all be replaced with the same rapidity. In the latter 
case, the corpuscular elements of the blood only are destroyed, 
while the albuminous fluid in which they float is not directly 
affected, and what is of even more importance, the haemo- 
globin, or coloring element, is not lost to the system, bat, as 
will be proved in Section V, is stored up in the livHr, sple o B , 
etc., and b avaUable for stocking fresh red corpiisdea^M 
these are renewed by the reenperative powers of the tissaea. 

I could, however, find very little in the way of etatejna- 
tions of the Mood m sneh of the fitmatoie of ancbylostaNaliili 
and sMlsiial fevers as was avmlabla to so 1 
omke as complete an eiaaainariod of it as poadlf|| 
two disiiaset, and it was hoped that la fids 
deteraioed in what lespoets the hlood ahasipii 
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and characteristic to be of diagnostic value. For this purpose 
the hsetnoglobin was estimated by Dr. Gower’s instrument, 
and the red and white corpuscles counted by the haemocy- 
tbmeter of thb same scientist, while in the later cases the 
specltic gravity of the blood was determined by the accurate 
instrument of Dr. Lloyd Jones, as soon as this was ob> 
tained from England. The coagulability of the blood was 
also determined in a few cases by means of the instrument 
of Professor Wright, of Netley. The results exceeded my most 
sanguine expectations, and proved conclusively that the 
anxmia of anchylostomlasis differs from that of kala-azar in 
every way it well could, while, on the other hand, that of kdla- 
azar agrees in every detail with that of ordinary chronic 
malaria, as met with in districts which were unaffected by 
kdla-dzar, for, as has been repeatedly said, this latter disease 
cannot be distinguished from ordinary chronic malaria in the 
affected districts. The evidence on which these statements 
are based must be given in this section, and, althougtr 'the 
subject is a very complicated and technical one, an endeavour 
will be made to discuss it as lucidly as possible. The blood 
of healthy natives of Assam must first be described, as it has 
been found to differ from the Euro}>ean standard, especially 
in the case of the amount of haemoglobin, which is much 
lower in them than the standard of Dr. Gower's instrument. 
Then the changes in the case of zdta-dzar, ordinary chronic 
malaria, and anchylostomiasis, respectively, will be given, and 
lastly the explanation of the differences will be pointed out. 

In estimating the standard of the blood in the healthy 
inhalMtants of Assam, it was necessary to 
i fc/ jUuuuu ** ***** those who haid any number 

of anchylostonca in their intestino, and 
also those who had had any material amount of fever during 
the last two yeaiSi lor, as win be shosm presently, both of these 
j j fl e si B i , the latter to a much greater degree than the former, had 
, ; i bm ei^t infeifor bfood. Now it most be constantly bpCM in 
the pteeenc e cl anehylostomt in the intesd ne s of 


Btood changes in kdld-dsar and anchylosiemiasfy. ''1 


of a man does not prove that he is suffering from aiicll]ft68to<* 
miasis, for they must have done some definite injury belmthe 
man can be said to be suffering from disease caused by 
presence of the worms, which is what is meant by the term. 

It requires the presence of at least 500 anchylostoma for 
a space of from six months to one year in a healthy person 
to produce marked ansemia, but a smaller number than this 
would doubtless suffice to bring about alterations in the stand* 
ard of the blood sufficiently great to be indicated by the 
delicate instruments which have been used in this research. 
It was then of great imp-irtanre, especially in view of the 
frequent presence of the worm* in cases of id/a-dsar, to 
determine what number of worms could be present without 
causing any blood changes, for it is obvious that the system 
w hich can withstand for even a few months the attack of 
two or even three thousand of these worms, must be able 
to SO completely repair the loss caused by only a small 
number of them, that no changes will appear in the blood« 
To test these points, thymol was given to a series of 50 healthy 
men in the Nowgong ]ail, and the blood of many of them was 
also minutely examined. The results were as follows : taking 
the haemoglobin to represent the standard of the bloody for 
this is iti most es.«>ential element, and also that which is least 
easily replaced, and consequently soonest becomes reduced 
when there is any drain upon it, it was found that the average 
amount of this constituent, according to the scale of Dr. 
Gower’s instrument, of seven men, who bad no anchylostoma, 
was 57'a8 percent., while that of 17 cases, who had aneliy- 
lostoma in numbers varying from 1 to 30, was $77, so tbet it 
is obvious that these small numbers had no effect on the' 
blood whaiever. Agaun, two men, one of whom hado ne m tc hy* 
lostoraum and 42 flukes, and the other no nnekyjbeUM 
and 104 flakes (amplustomuai boimnis), each b«^5y,|^^ipot« 
of hsemojl^obin, so that even comndendde na i< ri ^ a» ht 
present, and yet, at least for a time, Om 
fwodoced by them may be c<»B|iletaljr«qpiA^»' 
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hand, one man, out of whom 293 anchylostoma were obtained, 
had only 49 per cent., although he did not appear clinically 
to be at all ansmic. Again, the average amount of hsmo< 
globin in 16 men; who had not suffered from more than one 
week’s fever in the last two years, was 60 8 per cent., while that 
of 8 cases, who had had more than a week’s fever in the same 
time, was only 527, so that it is evident that comparatively 
alight malarial fever, especially if it recurs at intervals, is a 
much commoner and more important factor in causing 
anaemia than is the presence of small numbers of anchy* 
lostoma. If then only cases who have not had more than a 
very few days’ fever for two years, and who have not more 
than 20 anchylostoma, be taken as healthy men, we shall 
be on the safe side. The average amount of hsmoglobin 
in 14 such natives in the Nowgong jail in the rainy season 
was 62 per cent., while in 1 2 of them the average number of 
red corpuscles in. a cubic millimetre was 4,734,000, which is 
very little below the European standard of five millions., - It 
will be noticed, however, that the haemoglobin falls veqf much 
below the standard of Dr. Gower’s instrument, which is, I think, 
rather a high one, for I urell remember testing the blood 
of myself and eight healthy students, when House Physician 
to St. Mary’s Hospital in London, and Bnding the average to 
bo only about 8$ per cent., and that of seven healthy Euro* 
peans in Assam during the rainy season I found to be but 7 1 
per cent. The higher rate oC^^uropeans over natives is, I 
hdieve, due to the larg«i|^mount of animal food consumed 
by j;he former, which contains more iron than v^etable food, 
end that in o more asnmUsJde form, for Ralph Stockman has 
aliDwa that the diet of Europeans conutns only from to i 
^ a grain of iron a day, and the deterioration of the blood it 
atwch graater in tn^cal than in temporato efimates, and ad 
aeed of iron ia l|ao groa^. 

hommni, 1 found ttot oevenl of thesa 
l>ad fnai 8 to Uo per ceat mtm 
^liMiidir''iha'onl’^ tha mU waatlNr dun they laii dmiMr 
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the previous rainy season, and probably the natives vary 
some extent in the same way. This would partly . expbdbl < 
the low average obtained ; but as all the observations on whicdi 
the figures given are based were made during the rainy ' 
season, their relative value is not altered by this fact. 

It follows from the greater deficiency of hsetnc^lobin in 
proportion to the number of red corpuscles in the blood of 
natives, that the amount of hmmoglobinin each corpuscle must 
also be less than the normal standard, which may be represent* 
ed by unity, and irs amount may be estimated by simple rule of 
three. The figure for a healthy native of Assam thus ob* 
tained, which may best be termed the hxmoglobin value, 
works out to be ‘65. The importance of this figure will be 
immediately seen. Again, the number of white corpuscles 
and their ratio to the red varies considerably in health, but 
we may take the European standard to be 6,000 to 7,000 
per cubic millimetre, or 1 white to 600 to 700 red, in accordance 
with the authority of Hamilton. In right healthy natives 
the same figures averaged 7 ,^ 3 $, and 1 to 684, respect* 
ively, which agree with the European standard. Once more, 
the specific gravity of the blood of six healthy natives 
varied from 1,053 to 1,058, the average being 1, 054*33. 
These figures may be taken then to represent the compositbn 
of the blood of healthy natives of Assam during the rainy 
season, and will serve as a standard of comparison with those 
met with in anchylostomiasis, chronic malaria, and kdla*dMar* 

It has already been mentioned that in kdla^dgar anaonia 
is a constant and usually wdUmarited 
ture. It varies widely in Hs degree fcooi 
qiute a sUgbt one, winch is not vnimA in 
an or^nary climeal examinatimi but is revealed by the hanso- 
gfobinometcr, te^sterii^only from 35 per cent, togppqr pe^i 
down to extreme degrees in sducb only from le |KNr jfr|nfi^ be i 
so per cent, isfound. On the avecige^ liowsesui iMd' is. 
iewasinsnc hyin s frwnasfr, thensereyef 
^ IsnMr disesss (IdfiMnsr) biiiif 
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that of 12 cases of the latter was 15M6 per cent., while 
Sandwith, of Cairo, found the average of 173 cases to be 26 
per cent. The most important point, however, regarding the 
anaemia of kdla-dzar is that in this disease the haemoglobin 
and the number of the red corpuscles are equally, or nearly 
equally, reduced, so that the haemoglobin value does not differ, 
as a rule, very much from the normal. Thus, the number of 
red corpuscles in 50 observations averaged 2,462,000 per cubic 
millimetre, or 49^24 per cent., and the haemoglobin value 
works out to be '65, which, it will be seen, exactly corresponds 
with what was found to be the normal figure for healthy 
natives of Assam. 

The number of white corpuscles differs very widely in 
kdla-dzar from the normal, but it is complicated by the 
occurrence of leucocytosis, or an excess of white corpus- 
cles, actual or relative, during the presence of fever. In the 
very early stages well-marked leucocytosis occurs, just as in 
an attack of ordinary acute malarial fever, and 1 have seen 
the white corpuscles number 23,000 per c.m., or i to 1 74 red, 
in a case which I have very good reason for believing to be one 
of a very early kdla-dzar (see page 74). In all well marked 
cases, on the other hand, during the absence of fever, the white 
corpuscles are very much reduced, there not unfrequently 
being only about a,oo and, in spite of the red corpuscles also 
bmng greatly reduced, there may be only i white to over a, 000 
red. The average number in 36 observations made during 
the absence of fever was 2,600 per c.m., or i to 1,170 red. 
Repeated estimations made in the same cases show, however, 
that during the occurrence of fever, especially if the tempera- 
ture is ov«r loa^F., the white corpuscles will be present in 
connderably la^;er numbers than they are in the same case in 
the absence of fever. For instance, in one case, on a day 
when the temperature was normal, 1 white to 1,225 vhite 
corpuscles were found ; but on another occasion, when the 
tomp u mt uie was 103*3, they srere presmt in the proportion of 
I (0 diyi) and msny other simtiar outanees nu^t be gben i 
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but the reduction of the number of white corpuscles, etacfk 
when fever is present, is the most important and constAttt 
change in them in kdla~itar. 

1 he specific gravity of the blood is always reduced in 
anxmia, chiefly, according to Lloyd Jones, in relation to 
the diminution in the amount of hxmoglobin. In k&la-itar 
the specific gravity of the blood is reduced, but only to 
a comparatively slight extent, and it never reaches the extreme 
degrees to which it is nearly always found to be reduced 
in anchylostomiasis, and not unfrequently it is scarcely 
removed from the normal limits, which are said by Lloyd 
Jones to vary considerably. Thus, out of 34 observations, the 
speciRc gravity of the blood was between 1,050 and 1,060 in 
14 cases, while in 19 cases it was between 1,040 and 1,049, 
while in only one, and that a case in the very last dropsical 
stage, did it reach 1,039. average was 1,048. Agun, it 

has been found that the specific gravity falls as the red corpus* 
cles and hzmoglobin become reduced, and rises as they 
increase in cases of recovery ; but there was no constant relation 
between the number of the red corpuscles and hsmogloUn 
and the specihe gravity of the blood, so that the alterations 
in the composition of the plasma must influence its density. 

The coagulability of the blood in kala-Asar was found 
to be within the nor(nal limits in a few cases in which it 
was estimated by means of Professor Wright’s instrument. 

The average composition of the blood in 'five cases of 
chronic malaria in Sylhet (including 

graph opposite page 39), which district 
has not been affected by hdla~dsar, was as follows : hseioo* 
gbbin 31-6 per cent., red corpuscles per cubic orilfiiaetfw 
3 >ooo,ocx>, the number of white corpuscles per cubic 
1,600, ratio of white to red corpuscles 1 to It40e^ 

1*043, and the haemoglobin value *73. 

These figures resemble those of kdUhiwm iMll is tlw 
ffcct rediiction of the white corp«sclaiaoco)Rqpw«d lo^lMifod 

N' 
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in the high haemoglobin value, and in the comparatively slight 
reduction of the specific gravity. Moreover, in the first two 
respects they also agree very closely with some examinations 
of the blood in cases of chronic malaria recorded in a paper 
in the Indian Medical Gazette of 1883 by Dr. Waddell, which 
are the only figures on the subject that 1 could find in the 
limited literature which I ^ve been able to consult. 

It is then evident that the type of anaemia in kdla-dzar is 
precisely similar in all its details to that met with in ordinary 
chronic malaria. Let us now see if it resembles that found in 
anchylostomiasis. 

In anchylostomiasis, which is the disease produced by an* 
chylostoma sucking small quantities of 
blood out of the mucous membrane of 
the intestine (and not simply the pre- 
sence of anchylostoma, which may not have been present in 
sufficient numbers, or long enough, to produce any disease 
whatever), the essential symptom is anaemia. We have just 
seen that in kdla-dzar also, anaemia is a constant and marked 
symptom, and it will be obvious that if the two diseases are 
essentially the same, except that the Utter is more irequently 
complicated by malaria, as was maintained by Dr. Giles, then 
the blood changes must be also simil ir, or nearly so ; while if 
the disease is a mixture of malaria and anchylostomiasis, then 
the blood changes should present a gradual series intermediate 
between the two primary conditions. Let us see if this 
is the case or not. Taking the different observations in the 
same order as.before, it has been found that the haemoglobin 
in twelve cases averaged 15 16 per cent., showing that the 
anaemia was more marked than it w’as in the kdta-dsar cases. 
The number of red corpuscles in eleven cases averaged 
1,145,000, or 4a*9 per cent., and the hsmr^obin value in 
nina cases averaged only *31, showing that the hmmoglobin was 
reduced more than twice as much as the number of the red 
corpuecles, and th'is was a constant feature in the disease, for 
tfM hig^eer fiture met wkh was *39^ which is much lower than 
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the lon-est figure obtained in any uncomplicated case of Adla- 
dear, so that 'his alone serves to absoluteiy differentiate the 
two forms of anxmia, and consequently also the two diseases 
from one another. Again, the number of white corpuscles in 
ten cises averaged S,3'?8, and their ratio to the number of red 
was as I is to 324, showing that, although they are actually 
reduced in number, as compared with the standard of healthy 
Assamese people^ yet relatively to the red corpuscles, they are 
increased in number, or, in other words, they are not reduced 
in as great proportnn as are the Utter. This again is in 
marked contrast to the state of affairs in i'ila-dzar, in which in 
the intervals between the fever, when the temperature is not 
raised, they are much reduced, both actually and relatively, 
to the red corpuscles. 

O.tcp more, the specific gravity of the blood is always very 
much reduced in anchvlostomiasis, var)ing from 1,038 down 
to as low as 1,030, and the average of eight cases was only 
1,034. This IS p inly due to the greater degree of anaemia in 
the series of cases of anehyiosiomiasis as compared with those 
of k'ila-dzar ; but if cases of the two diseases presenting the 
same degree of anaemia be taken, the specific gravity of the 
blood IS still found to be much lower in the anchylostomiasis 
ones than it is in the kdla-azar cases. Here, again, this point 
is of the greatest importance, as it serves to differentiate the 
two diseases, and as the estimation can be made in two 
minu'es with very little practice, it is likely to prove of 
practical importance, for the treatment of the two different 
types of anaemia should be quite different. 

The type of the anaemia produced by amchylostomiaaaa 
then differs so materially from that found in kdla-deart at to 
absolutely differentiate the two diseases from one anotfaeTt 

It has already been mentioned that a email peroiilM||^ of 
hdla-dtar cases were found to bo oonjtt* 
cated by a sufficientty layge nrnnbor cA 
aochylostotna to oonstitote them a faeXM bi tho fvodoeUtHi’ of 
tboinarsHsa net within these caseSf aoditssay bosilblotoiih 
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that they presented blood changes which were exactly inter- 
mediate between those met with in the two contributing 
diseases, thus showing that the worms had in these instances 
been present in sufficient numbers and for a long enough period 
to bring about characteristic alterations in the blood. Thus, 
in five such cases, which were met with out of a total of 77 
examined, or 6*49 per cent., the haemoglobin value averaged *43, 
which is just intermediate between the same figures for the 
anchylostomiasis and kdla-dear, respectively, as were also the 
other figures which will be found in the table on page 95, and 
thus served as a test as to whether any number of the worms, 
which might be met with in a given case, had been a 
factor in the production of the anaemia or not, for, if they had 
materially assisted in the producion of the anaemia, then the 
type of the blood changes found would show the charac- 
teristic variation from that which is typical of kdla-asar. 
Further, I have even been able to correctly suspect the 
presence of anchylostoma in active numbers in an early case 
of kdia-Aear before anaemia was a marked symptom, and 
when there was clinically no suspicion of them. I have, 
moreover, been able, by an examination of the blood, to 
diagnose from each other with certainty cases of both 
jM/a-dstfr and anchylostomiasis, which I had previously 
either been unable to differentiate without it, or in which I 
had even made a wrong diagnosis by the ordinary methods in 
•pile of considerable experience, for cases do not very infre- 
quently occur in which kdla-dzar very closely simulates an- 
chylostomiasis, and this doubtless accounts for the former 
coiduauNi between the two diseases. Thus, on one of the tea 
gardens, when working with Dr. Price, we picked out three 
cases, one typical of id/a-daar, the second of anchylostooua- 
•te, iridlst the third man in some respects resembled the latter 
jBasass, bet he had an enlarged spleen, and dropsy of the l^s 
•ad aiMkHnen, with mdy slight fullness of the face, and, on the 
wrheli^ ww thoui^ was probidily suffering fr^m idite-daer. The 
•oBccii^ table ghrea Urn blood changes wJbidb were found m. 
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them, from which it will be seen that the third and doubtful 
case resembles the second in type, although not in degree, or 
anchylostomiasis one, so closely as to remove at once 
doubt as to the diagnosis, and the subsequent course of the 
case, with a re-examination of the blood after an interval of two 
month?, proved it to be undoubtedly anchylostomiasis : 
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Again, not long after, on returning to Nowgong 1 found 
in the dispensary, what 1 had no hesitation in saying was a 
typical case of anchylostomiasis in a girl of 17, who bad 
marked anaemia, a "pearly white" conjunctiva, and no enlarge- 
ment of the spleen or liver. As up to this time (and the same 
remained true to the end of my investigation) I had failed to 
6nd a single case of pure anchylostomiasis among the indigen* 
ous Assamese people, except on tea gardens, or in those who 
had worked on tea gardens, or on the Assam-Bengal Railway, 
in spite of visits paid to several of the dispensaries and 
villages of the Nowgong district, after due notice, for the 
purpose of se«ng cases both of this disease and of k&la-dsar^ 
I was therefore much interested in this case, and as thymol 
had been given the day before, I immediately examined the 
stools passed during the preceding 34 hours before enquir- 
ing into the history of the case, and was surprised to find 
no worms. The blood was therefore examined, and the 
hasrooglobiD value proved to be -57, and the ratiot, of wlute 
to red corpuscles i to 1,403, the red corpuscles nn^heit^ 
3.650,000, and the haeroc^tobin was 43 per cent., aQ t^Mi^ 
being typical of hUa^dMor as opposed to ao^]r1piftfp$M^ 
The lueuwy showed that she had lost iQint.' 
and had only one left aUy^ aa4 , 
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suffered from repeated attacks of fever during the last two 
years, including four attacks during the rains of 1895, and 
for six weeks of t.his year up to a short time before admission. 
When seen, however, she had no fever, and only suffered 
from anaemia, being in a fair way to recover, which she 
subsequently did. Here, then the blood examination recti* 
fied an actual mistake in diagnosis, for the case was one of 
nearly recovered kdla-dzar. 

It only remains to consider the constancy of the typical 
blood changes in kdUi'dzar^ and any circumstances which 
may modify them. It may be said that the haemoglobin 
value of uncomplicated cases of kdla-dzar never -falls below 
*5, as compared with that of ‘65 for a healthy native of Assam, 
although it may rise considerably above the latter figure. 
I have only met with four exceptions to this rule, w'hich, 
however, puzzled me a good deal, until one day, when going 
over my notes to see how often haemorrhage from the nose, 
which is so often met w'ith in kdla-dzar^ was of sufficient 
extent to be likely to affect the blood changes, and to make 
them approximate towards the anchylostomiasis type, I found 
only three such cases, and on looking up their blood analyses, 
I found all three of them among the four exceptions above 
mentioned out of over 50 estimations. This is a. good 
example of the value of minute notes of a scries of cases 
combined with special observations in elucidating a compli- 
cated problem, for thre.: out of the four exceptions were 
at once explained, and the correctness of the observations 
themselves was confirmed. The fourth was on a tea garden, 
where 1 have found other cases complicated by anchylosto* 
mtasis, and, although no worms were expelled by thymol, 
tlus is not surprising, as he had very likely had the drug on 
a previous occatton, and I have found that it takes some 
months after the parasites have been expelled before the blood 
iiaehes the nomal type again, so it is very pmjbaUe that 
be bed eoiered itom Uie disease at some time Mivioady to 
UebamfittaelMdbyldAi^lMr. ^ 
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The fniloning table shows at a glance the differsncc 
in the average blood composition in healthy natives of Assam, 
hdla dear, ordinary chronic malana, anchylostomiasis, and 
mixed case') of kdla-dzar and anch)ioi>lomiasis . 
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The explanation and signifitance of these various changes 
met with in the blood must now be given, as they may not 
at first bight be evident It will also be necessary to see if 
there is any confirmation of my results to be found in such 
literature as is at hand. 

It will be evident from the facts given in the clinical 
section of this report, that in kdla-dzar the anaepitA is 
produced by the destruction of the blood corpuscles by the 
fever, which, as will be proved later, is purely malarial, and is 
caused by the plasmodium malaria living on the red corpus* 
clc'*, which they destroy, while the white corpuscles become 
gradually reduced, doub’ less owing to the losses sustained by 
them in their unremitting fight with these organisms, as is 
shown by the constant occurrence of actual or relative leuco* 
cyiosis during fever. The other elements of the blood are 
not directly affected, but in the latter stages they suffer some 
deterioration owing to the loss of digestive power, fttwrentibg 
their daily expenditure being refdaced, as it is in bepitb. On 
the other hand, the primacy cause of the symptoms in 
anebylostonnasis is the daily loss of the som^ qi i e i ititi e e of 
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b'ood which are sucked out by the w'orms ; while, again in 
the latter stages this may be supplemented by some loss of 
digestive power owing to the injury to the intestine which 
may be produced by the worms. It is evident that in anchy- 
lostomiasis all the elements of the blood will equally be lost 
to the economy, including the albuminous parts, which are not 
primarily affected in the case of kdla-dzar. The different con. 
stituents are not, however, equally readily renewed by the sys- 
tem. On the contrary, the white corpuscles are more easily 
replaced than the red, so that in anch)lostomiasis the former, 
although actually reduced in number, might be expected to 
become increased relatuely to the red corpuscles ; and this is 
just what we have found to be the case. Much more important, 
however, is the h.Bmoglobin, and this element of the blood, con- 
taining, as it does, iron in an organic combination, is much less 
easily replaced. It has been shown by the analyses of the late 
Dr. Bevan Rake, that after death from anchyloslomiasis the 
amount of iron in the liver is often much reduced. 1 his is due 
to the reserve iron in the liver being used up to stock the 
newly-formed red corpuscles, as these are turned out by the 
bone marrow'. As soon as this reserve is exhausted, the 
renewal of the hjemoglobin will be entirely dependent on the 
amount of iron absorbed (rom the food thn>ugh the digestive 
canal. Now this has been sh).vn by Dr. Ralph Stockman to 
only amount to one-eighth of a grain daily in the case of a diet 
containing animal food, and will be even less in a vegetable 
one, such as the vast majority of the natives of India subsist 
on Consequently, there is soon a great difficulty in the 
formation of enough hzmoglobm to put into the red corpus- 
cles, which are being formed, and so a deficiency of hxmo- 
globin relatively to the number of the red corpuscles gradually 
ensues, and the haemoglobin value sinks to lalf, or las than 
half, that met with in health. Thus, the change in the com- 
pesitton of the blood, which we have seen adluallf occurs in 
apRchytoa(omia»s, » only what might have been expected to 
leselt irom a sKght, but steady, daily hna of blood, and my 
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' fiMioh' lower spedfic jgnivitp of ^ > 

jnore intoise anaemia is ^Wed for, 
anchyiostommis as copipu^ with iiti*Aear,i| 
ed by the loss of the albuminous elements in ti^ 
being partly replaced bp water, aud hence theapeei^e 
will fall, especially when the changes in the d^pitn^ 
prevent the absorption of a lull amount of nouridk^ 
the elementary canal ; while in kAla-dsar this loi^' 
occur, and the density d the blood remains nearer fp tl ^ 

being only affected by the loss of the red oei(|Nompi 
haemoglobin. . • , ' 

It remmns to be explained how it is that the i _ 
value of the blood in kdlt'dsMt maintains iti sti^ 
compared with anchylostomiasis. It has already beihj 
tioned that the red corpuscles are replaced by the Ml 
the bone marrow. In health it is only the marrow in^j^ 
of the long bones and in the cancellous ttss^ ln 
bones, which has the physiological function of 
red corpuscles to replace such* as become 
day. It has been calculated that if the red 
the bones of the body could be massed togeoj^ 
emceed in bulk the splem itself, so that it can omS] 
how important are hs functions during health. 
however, of such diseases as Mta-dtar and aae 
m wUeb the Uood is da3y bang impaired, tiaf 
mu Urn Joas irf ^ red corpnseles becoma* 
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^cibsum} lor rod corpuscles. This change I have found to 
be a cbaracteiistic and constant one In all cases of kdla~dzar, 
and they are Mso met with, although in my experience not 
quite to so marked a degree, in cases of anchylostomiasis, 
b<Hng doubtless purely of a compensatory nature ‘in each case. 
It is in this way then that new red corpuscles are produced 
in both diseases, but in the case of anchylostomiasis, there 
soon becomes a dearth of haemoglobin with which to stock 
them. In kdla-dzar, on the other hand, the haemoglobin is not 
lost to the economy, as it is in the former disease, for, when 
the plasmodia destroy the red corpuscles, the colouring matter 
becomes converted into pigment, and on the division of the 
parasite into numerous small ones, and the breaking up of the 
enclosing red corpuscle, such as occurs in the case of quoti- 
dian fever every day at the -time of the onset of the fever, this 
jngment is set free in the blood, and gets filtered out by the 
spleen, liver, and other organs, where it forms the pigmentary 
deposits, which are of such a characteristic feature of chronic 
asaUiia, and which will be shown in the next section, to be also 
a marked and constant feature of kdla-dzar. Thus, when in 
tins £sease fresh red corpuscles are formed by the bone mar- 
row, there is already a stock of iron in these organs in organic 
'eomlnnation^ waiting to be used up to re-stock the red corpus- 
dks^ and this may even proceed until they contain more than 
iIm normal amount, as shown by the frequent abnormally high 
iMsmoglobin value in kdla-dtar. The ease with which the 
hsemoglobtn may be replaced constitutes the essential cause 
of the dBffarence of the type of the anaemia of kHz-dtmr from 
that of ancbyktstomiasis, and thus we see eveiy change triuch 
Ihavofoimd in the blood in mther disease, is comi^dy 
•ccoBoted for Igr what we know of the causaiton and patbo* 
Ipn dF thoa^ «|id the oosppleta dUfsfontiation of them as am« 
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SECTION. V. 

TUB PATHOLOGY AND NATURE OF KALA-AZAA/ 

in this section the pathological anatomy, both macroscopic, 
as seen in th^ post-mortem room, and microscopic, as far as 
this has been worked out by means of cutting sections of the 
diseased organs, will first be given, and then the true nature 
of the disease will be discussed in the light of all the facts 
which have been adduced in (be first five sections of this 
report. 

With regard to the pathology of the disease, again, but 
little help is to be obtained in the literature of the subject, and 
the value of that little is greatly diminished by the former 
confusion between kdla-dzar and anchylostoiniasis. I much 
regret that I have not been able to devote as much time to 
the microscopical part of the work as 1 should like to have 
done, owing to the pressing claims of the more immediately 
practical work of studying the mode of spread and present 
Uinits of the epidemic which has necessitated prolonged 
tours ; while at the time of writing 1 am anxious to submit 
my report without delay, se as to allow of a full consideration 
of my recommendation before the next cold weather arrives, 
* which is the only time for action being taken on them. As 
1 still have the material by me, 1 shall hope to go into this— 
the more scientific side of the question — as soon as 1 shall 
have any leisure time, and only the more important facts will 
be given here. 

The following description of the changes found pnt- 
mtrtem is hasod on 35 autopsies on cases of idla-dzar, which 
have been made by myself, with the exception of a few winch 
were kindly performed for me^ in accordance with a 
•dMHna I drew up, by Mr. McNaught and Or. Dodda Brke. 
fh«r others cm eases and^kistomiasis, aqd aevenr 
■nt B jep 'l egpl MM erne perfamaa d for the aakeofoeBbel 
aheir fmhm » 

TheeffhlM hMO daMdhaA in dm dmind east of thia 
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report, oaiudy, great wasting of the extremities, and 
parts of the body contrasting mat 
aanafteboS^^^ the enlargement of the abdomen, ‘ 

to the greatly increased sise the liver aiiffe 
spleen, and in some cases dropsy of the feet, legs, and tardy of 
the abdomen. Anxmia may also be noted in the mucous 
membranes. The comparatively dark skin is often a note- 
worthy feature, and on cutting into the body, the marksid^ 
absence of subcutaneous fat, in which respect the diseSHMt' 
differs from that of anchylostomiasis, concerning which 
Lutz writes—*' In most cases subcutaneous fat is w^ 
developed, sometimes remarkably so,” as is also the case in 
the chlorotic anxmia so often seen in England. 

The pericardium contained from i to 5 ounces of flmd 
in one-fourth of the cases, while 1 once 
found 1 3 oz. present. Signs of recent in- 
flammation of the serous membrane wefe 
also occasionally met with. 

The heart was nearly always much smalls than nwmal, 
the average being only 6 oz , as against a little over ^ oz., Hi 
healthy people who had died from accidental causes. Tins 
point sirjck me very much at first, and i§ agun in 
marked contrast, as has alpeady been mentioned in the clini- 
cal section, with what is met f^i|h in cases of anchylostCsniads, 
in which the heart is usually dilated and often also hypertro- 
phied to such an extent as to cause very evident palpitatiM* 
The difference is due to the more or less constant presence 4 $ 
fever in idla-dzar cases, which, besides causing granular de- 
generation of the heart muscle, followed by fatty changes, aleo 
allows of no rest during which hypertrophy may lidM 
pbee. This is home oi|t by the fact that in one or two wary 
chronic cases of the rbsease with prolonged intenrale li^laeen 
the fever, stight enlargement 'wae met with. In ^ eelrtnti eases 
I found ^inct fatty degeneration of the 
in some ctaes tbie wae ebeent. the bsait 
of aeeily aormal eolonr and rfMMi ili My yj 
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The arletfet Ui the hrain were in se^ral cases Ibtind to be 
ni M ftftttt ^ idvanced fatty degeneration, which probably also 
Affected ttte other arteries of the body, and accounted for the 
frequency of the slight epistaxis, which has been previously 

eotedL < 

One or both pleural cavities often contained a small quan* 

Tbe respiratory sys- 

died of pleurisy, 6ib were found in his chest'. 

The bases of the lungs were almost invariably found to be 
congested, especially in the cases who died during the rainy 
season of actual fever. During the onset of the cold weather, 
deaths were frequent from lung complications, which co’mpris* 
ed pneumonia, pleurisy, and aUo in one case gangrene of the 
lung. CEdema of the lungs also caused the death of one of the 
dropsical type of cases. 

The stomach was in two or three cases very small, and its 
mucous membrane thick and rough with 

Digestive-aystem, . . . , _ , , , 

projecting ridges, i his condition I have 
also met with after death by accident in healthy persons, so 
its occurrence in kdla-isar is probably accidental, especially as 
symptoms of inflammation of the orgin, such as vomitting, are 
very rare in this disease, while chronic dyspepsia is common 
enough among natives. In one case ulceration w'as found, 
but, as a rule, the mucous membrane appeared to the 
naked eye to be normal. In one case also, marked pigraen* 
tation of the spaces between the rugs of the stomach and 
en the valvulae conniventes only of the duodenum was 
found — a distribution which suggested a deposition of the 
pigment from the blood stream, rather than its formation 
ds fiVv, as a result of chronic inflammation. The ease was 
a very long standing one. 

the small inteetine was often thinner than normal, espe* 
idaly in the more chronic cases whi^ had died ot nmhemn 
KUCdmaamed dhtnhosa, and k these tnstanoesik «aa often 
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the paytfs iMtcties thanetsewhm, caiKniigi ^Mot to 
in contrast to thar surroundings. These ohseges 
tainly the result of chronic inflammatioo of the small in 
whkb, doubtless, plays an important part in the f«WW 
of the disease. The mesenteric glands have also bees t o Wt l^ 
in one or two cases to be jugmented. 

Now, in the few cases of anchylnstomiasis on which I have 
made post-mortems ^ I have found the intestine to be sometimet 
slightly thicker than normal, but not thinner, and I have tiot 
seen any pigmentation of the mucous membrane. As the ficdnt 
seemed to be an important one, and my expeAence was too 
limited to allow of any safe generalizations being made from it, I 
wrote to Dr. Sandnith on the subject, and am much indel ted to 
him for his kind reply lotbisand other questions. He writes-** 


“ The stomach c< niains no pigment or thickening, but I have CMBoe 
or twice found hxmorrhage in the stomach as described by Giles. 

I cannot explain this. The intestines and mesenteric ghuids SM 
neithtr of them pigmented." 

In his paper on anchylostomiasis in Egypt, he also wiftetr 

" 1 have not observed the constant changes in the macous meW* 
brane of the stomach described by Giles." 

The nigm'titation, which 1 have met with in true cases of 
kdia-dsar, is moreover of such a distribution and so closely 
set, that it could not possibly Se due to the remauif tho 
small hsmorrhages caused by the bites of the ancbylbitoaMt 
worms ; although it might possibly arise from inSammotloO 
the intestines set up by these parasites, this must be tatdjf tJw 
case, or it would have been seen by Dr. Sandwith in CsIfOil^ 
Most, (hen, of the cases in which Or: Giles taw tdlilpM 
changes daring his mvestigation of k/Ua-Azar in Asietii^ 
have been true eases of the (ttsease, and not, aa lio 
due to ancbylottonnaais. His description, of 
ehaiifea wludi ho foond, however, b not eufioebtty* bbutt^ 
or eysteaeatie to allow of aoeorali ee mpaib |( | gvA|f 
wlu^ I met whk 


^ t^nuL. -were.. - - 4s»t^k$jf . 

,J^ ttboant of damage done /bjr ,-: 

I. bV, the fael|). of a magnifying titaa 

eessu’y in order to enable it to be-^tinguisliied'. la 
it of tfie 35 autopsies, no anchylostoaa were found ; in 7 
te, ie8iiitbafl 16 were present, in 5 there were from ii to 
,3^ from 31 to 30, and in the other 4 cases, 48, 50, 80, and 
^fe^peeii'vdy, the average of the whole being 31*48. In 7 
^M|iwh^,|^r 3 ons, who had died from accidental causes, on the 
the'liitimbers pre|mnt were 1 1, ;o, 11, 13, 34, 34, 
,7h; respectively, with'an average of 3a. The slightly 
J|^j;,^)nbers in the former series is doubtless due to the 
lome of the kdia-dtar cases, but by no means all, 
ven thymol during life. In four cases, on the 
^ which the anaemia was really due to anchyloe* 

■ i character of the blood changes, 

350. 40. and 349, giving "ui 
[with, in post-mortems on 18 eases, 
e6t of the thymol treatment, found 
I worms, in three others so, 40, and 
' nine numbers varying from 170 
le maximum record oI‘S6^, Tltas, 

I in some cases'-very few worms nay 
n a series ofncases a very different 
at met vnthin iM/iericar, and tito 
her with that detmled in tliri dSriInpdi 
named by Dc. Dobeon, 

'"Ibom the 
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healthy people, to constitute them an important factor in the 
production of the affection. 

As to the lesions caused by the bites of the anchylostoma, 

I was fortunate enough to get several autopsies within a very 
few hours after death, when the large rnij^rity of the worms 
were still adherent to the mucous membrane of the small 
intestine. I was surprised to find that, although under many 
of them a small haemorrhage was easily seen, yet on close 
examination it was found that at the point of attachment 
of the majority of them, no haemorrhage was visible, even 
with a magn fying glass, but only a very small white dot or 
circle. Doubtless, whenever they bile a new place, one of 
lhe-.e small haemorrhages must be formed, which will certainly 
take at least a week to be absorbed at the very lowest estima- 
tion, so (hat it is evident that the worms usually remain 
attached to the same place for at least that time, which is only 
what might naturally be expected. Again, 1 found fresh blood 
in only a minority of the worms which I examined under the 
mil roscnpc, alth lugh it does not clot in the bodies of the 
patabiles, and would keep its natural appearance for some 
*ime, which seems to show that the worms are not constantly 
sucking blood outofih; intes'ine, but only take 'sufficient 
to nourish them, and to allow of the rapid formation 
of ova* and as they are quite small and their food is of 
the most nutriiiius kind, there is no necessity for their 
taking more than a drop or two nf blood a day, or for their 
changing their feeding ground more than once a week, 
perhaps, when the minute scar, which they make, begins 
to contract around them. Now Dr. Braddon, of the Malay 
Peninsula, in a criticism of Or. Giles’ report, estimates that, 
even if it be allowed that a hundred parasites are present and 
iiifliot several fresh bites daily, it would take a year to produce 
such considerable erosion as would destroy even one-twentieth 
of the digestive area of the small intesiine alone. Yet . Dr. 
GOes writes that— " 

"ThsBMraloM flf the astritive wtttar req ui re d fee the . eup pert 
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of the parasites, is a quite small and quite unimportant factor in 
the causation of the fatal symptoms produced by them .... The 
real damage is mainly caused by the destruction of the digestive 
powers." 

The last sentence is a very true statement as applied to the 
later stages bf the more chronic cases of kAla-dzar (only the 
loss of the digestive powers is one. of the effects of the fever, 
and is not due at all to the very small number of anchylosto- 
' ma which are present in ordinary cases of the disease), but 
is very wide of the mark as applied to anchylostomiasis. 
Thus, Lutz writes of the latter — 

“ It may be said that adults, in the absence of any complication, 
and in whom the disease runs a tolerably quick and uniform course, 
do not begin to show symptoms until the number of anchylostoma 
passes into the hundreds, so that when pronounced, general symptoms 
arc present, three to five hundred parasites may be set down as 
present in the duodenum. In severe cases I have found over a 
thousand present, but in the Gotthardt epidemic, two or even three 
thousand were found.” 

And he attributes the main symptoms to the loss of blood 
brought about by the parasites, and traces the three stages 
into which he divides the disease, namely, (i) stage of purely 
local symptoms ; (2) stage of simple anaemia, and (3) 
dropsical stage, to the gradually produced anaemic condition 
of the blood. With regard to the dyspeptic symptoms, he 
writes — 

'*Thc gastric catarrh, occurring constantly in the advanced stage 
of the disease, and leading in its train loss of appetite, diarrhoea, and 
imperfect absorption, helps to bring about emaciation." 

But that this even in the advanced stages of the disease 
is not so fatal as Dr. Giles would have us believe, is quite 
certain from the very low mortality of the affection when 
properly treated, as has been shown in Section III. Some 
other observations in connection with the subject of 
anchylostomiasis, which do not come into ny gieneral argu* 
ment on the nature of will be given in an appendix 

. to this report. 
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This organ is much enlarged in kdla-dxar, ai^d averaged 
in a I adults 3lbs. 130Z.; and this in sjate 
* of the emaciation of the great majority 

of the patients. In four adult healthy people, who died from 
accidental causes, it averaged albs 50Z., but in four cases of 
anchylostomiasis it only averaged ilb. 140Z., which confirms 
my clinical experience, and the statements of Lutz and Sand* 
with, that the organ is either normal or smaller than normal 
in this disease. The average si/e of the organ in idla-dtar 
cases given above, conveys but a feeble notion of the size to 
which it may attain in this affection, for in the more chronic 
cases I have found it to weigh o\er slbs. in two cases, over 
61bs. in one, while the maximum lecorded was 'jlba. a^oz. 
In three cases only was it under 2.^1bs., and they had suffered 
much from diarrhoea during liie. Its appearance on section 
varied a good deal, as it was usually of a mottled yellow 
and red colour, which was di->lributed in a manner precisely 
similar to that hgured in Dr. Drury's paper in the transactions 
of the first Indian Medical Congress on " a peculiar form of 
fatty degenera'.ion in m.ilarious poisoning." In addition to 
this there were often darker patches, most frequently seen 
ju:’. under the capsul» of the organ, which were due to the 
deposition of pigment, and in other cases this was indicated 
by a general darkening of the iimole cut section of the organ, 
giving it a dirty brownish appearance. In one or two very 
chronic cases it was of quite a dark hue, while in one case, 
which ran rather a rapid course and finished with a tempera* 
ture of io 5 °F., it only presented an appearance of great 
congestion. In one case, well marked cirbosis of the liver 
was present, but I was unable to absolutely exclude alcohol 
as a factor in its production, ami although Kelsch and Keioer 
describe a form of the disease as occurring in chronic malaria, 
yet most cases of kdla-dzar certainly ran too rapid a course 
to allow of its production in a marked d^ee. Thd . organ 
is, however, frequently harder than normal, and some exceim of 
interlobular tissue may often be seen under the microscope* 
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The gall bladder was normal, and contained bile, which was 
often of a rather dark colour. 

The spleen is always enlarged, and usually markedly so. It 
averaged 2lbs. 50Z. in Ssi cases in adults. 

The spleen. The lowest weight was 140Z, in an acute 

case ; it was between one and two pounds in five cases ; between 
two and three in seven cases, and over three in seven others, 
the maximum being 3lbs. 140Z. If the great wasting of the 
body be taken into account, the relative enlargement of the 
organ would be much greater than these figures indicate. 
Except in the most acufe cases, the organ is harder than 
normal, especially in its peripheral portions, and under the 
microscope an excess of fibrous tissue is found. The organ is 
also usually of a dark-re:l colour, which, in the peripheral parts, 
often gives it an almost black appearance, which is again due 
to the deposition of pigment in the organ. In four healthy 
adults, who died from accidental causes, the organ averaged 
I lb., varying from 8oz. to ilb. 8oz., and in four anchylos* 
tomiasis cases, it only averaged lo^oz., being under one 
pound in each case, in which respect, once more, my observa* 
tions are in accord with the much more extensive experience 
of both Lutz and Sandwiih, in showing that in this disease, 
except when it is complicated by maliria, the spleen is either 
of normal size or it is diminished in bulk. 

The kidneys presented no pathological changes to the 
naked eye, except for the occasional occurrence of small 
cysts, such as will be met with in any series of post-mortems, 
but their colour was often rather darker than normal, instead 
of being lighter, as -might have been expected in a disease in 
which anaemia is such a constant feature ; but this was subse- 
quently found to be due to the constant presence of pigmenta- 
tion of the organs. Their weight was also less than normal, 
but this again was only in proportion to the general wasting 
of the body, and was in marked contrast to the enlargement 
of the liver and spleen. The suprarenal bodies were also 
carefuHjr osanuned, but noUuog aboonnal was found in them. 
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The thoracic duct was also dissected out in all the earlier 
cases, but was always found to be patent, so that the emacM* 
tion was not due to any obstruction of this channel of absorp* 
tion. 

A small quantity of fluid was often found beneath the 
arachnoid, or in the ventricles of the brain, 
^hich probably filled the vacancy formed 
by slight atrophy of the organ. On sec- 
tion the brain and spinal cord were normal. FHgmentation 
was alna}5 found to be well marked on the under>surface of 
the medulla oblongata, which in a few cases extending over 
the pons as far even as the optic commissure, and over the 
upper surface of the cerebellum. At first this was looked 
on as C'^nstant and important sign of the disease, but it was 
subsequently found that it was also to be met with under 
the medulla in healthy poisons, and even in anchylostomiasis, 
so that It must be a normal condition in the natives of this 
coun*ry, al'hc ugh I have not seen it mentioned in any book 
on pa'hology It expends down over the anterior sur- 
face of the cervical portion of spinal cord. In one case 
haemorrhage beneath the arachnoid was the immediate cause 
of deaih ; but this was in a mixed case, and was, I .tltink, due 
rather to the blood changes brought about by the anchylos- 
tomiasis factor than dependent < i the fever of kala-daar, as 
I met with a similar htemarrhage between the anteriar surface 
of the bladder and the peritoneum in a case of pure anchylos- 
tomiasis. 

It has recently been found in some cases of pernicious 
anxmia observed in England, that the mar- 
The bone narrow. shafts of the long bones, which 

in health consists of yellow fat, is converted into red marrow^ 
such as is normally met with in the loose cancellous tissue of 
the end of the long bone;, and winch forms the bulk of that 
of the short bones. 1 his red manow has the funettoa of form- 
tog red corpuscles of the blood. An exaimnatUm was thi^ 
fore made of the marrow in the shaft of tha iMMUf or huiwm 
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in all my post-mortems ^ and it was found that in cases of 
kdla-dzar, the yellow marrow was always converted into the 
red variety, often being of a dusky-red hue, and that this 
change was in proportion to the length and chronicity of the 
case. It was also much softer than usual, and nearly, or 
quite, free from the small spiculae of bone which are met with 
in it normally. The cancellous tissue of the ends of the 
bones was also sometimes looser than normal, showing that 
a certain amount of the bone salts had been absorbed. Pig- 
ment is also to be found in the marrow under the microscope. 
These changes are doubtless of a compensatory nature, due to 
the efforts on the part of the system, to repair the unusually 
rapid deterioration of the blood, and hence their occurrence 
in this disease is only further evidence of the destructive 
effect of the fever on the blood. As the changes have been 
fully described in the Journal of Pathology and Bacteriology, 
Vol. II, No. 3, by Dr. Robert Muir, they need not be further 
discussed here. Out of four healthy persons, who died from 
accidental causes, on the other hand, in two the bone marrow 
was quite yellow, and in the other two only faintly tinged with 
red. In three cases of anchylostomiasis it was reddened, but 
not to the same degree as in kdla-dsar, and Dr. Sandwith, who 
examined it in a recent case at my suggestion, found it to be 
of the colour of “ strawberries and cream.'’ I expect that slight 
changes of this nature will be found to be very frequent in such 
countries as India, where malaria and other diseases which 
destroy the blood are so common, and where even in health 
the demands on the system for the repair of the blood are much 
greater than in temperate climates, so that its occurrence in 
kdia-dzar is probable of more pathological interest than of 
diagnostic importance. Its discovery, however, suggested to 
me the line of treatment by bone marrow tabloids, which pro* 
mises to be of considerable value. These changes account for 
the puns in the limbs, which have been noted to be such a 
common feature of the disease. 

TheohM point to which attention was directed when 
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sections of the different organs were being prepared for exami- 
nation under the microscope, in accordance 
The microscopical ^iv plan of work, as Set forth in Sec- 

tion II, was to determine if pigment was 
present in the liver, spleen, and kidneys, and if so, whether it was 
as marked and constant feature as Kelsch and Keiner have 
shown it to be in the cases of chronic malaria, which they 
examined in Al,s;ena. It may at once be said that it was con- 
stantly met with in the series of cases examined, and that it 
Avas roughly in proportion to the chronicity of the case, being 
easily seen in properly prepared ^pecimens in the more acute 
cases, while in the more chronic ones it was so marked as to 
be visible to the naked eye in thin sections floated out in a 
white vessel, especially in those cases which showed a dark 
colour of the surface of a section of the organs in the post* 
mortem room. The distribution was also similar to that 
figured by the French authors in their work, so that it will not 
be necessary to describe it in detail here. Its presence affords 
complete proof of the malarial nature of the disease, and Us 
importance is enhanced by the complimentary results of the 
apilysis of the amount of iron in the liver to be immediately 
mentioned. In oneca^e, in which kdla-dzar was complicated 
by anchylostomiasis, the changes were less marked than 
usual, probably owing to a portijn of the deposited pigment 
having been used up to re-stock the red corpuscles, the haemo- 
globin values of which were low in this instance, beingonly *4. 
No other changes, besides those already mentioned, were net 
with, which are regarded as being of sufRcient importance to 
require description here : sufflee it to say that no changes were 
seen, which were inconsistent with the malarial nature of the 
disease, and it is also worthy of note that all the pathological 
changes recorded in this section, as well as all the clincal 
ngns detmled in an earlier one, were found by .Kdsch and 
Keiner in cases of chronic malaria in Algeria, as recorded in 
thdr Traite des amladiee des pays ehaudt. > 

The foregoing descriprion td the pathologjieal chati^ aMt 
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with in the disease is so typical of that which is seen in cases 
of malarial cachexia all over the world, that there are very few 
points to which special attea4|pn need be directed. The 
changes in the liver and spleen are characteristic of the disease. 
The granular and fatty degeneration of the heart, together 
with its atrophied condition, are of considerable importance in 
determining the great fatality of the inflammatory complications 
of the lungs, as the right ventricle becomes acutely dilated 
when any extra work is thrown on it, as was seen in the two 
posi-mortems after death from pneumonia given in illustrative 
cases in Section 111. There was no change in the suprarenal 
capsules such as could account for the darkening of the skin 
so frequently met with in the disease. It is due partly to 
the natural pigment of the skin being more apparent owing 
to the anaemic condition of the patient, but more still to a 
deposit of fresh pigment in the integument, which is derived 
from the haemoglobin of the broken-down red corpuscles, for 
it may be very noticeable in chronic cases in which the anaemia 
is slight. 

The atrophy and pigmentation of the mucous membrane of 
the small intestine are changes which are of great significance 
in relation to the high mortality of the disease, as they are the 
result of an inflammation of the mucous membrane, which shows 
itself clinically in the diarrhoea which so often begins during an 
acute attack of the fever, and goes on, after the temperature 
has fallen, in a most obstinate manner. Not unfrequently, as was 
very well illustrated, in some cases of which the notes and tem- 
perature charts were kindly recorded for me by Dr. Dodds Price, 
a rapidly fatal form of diarrhtea sets in directly the temperature 
falls after a severe and prolonged attack of remittent fever. In 
these cases it must be set up by an enteritis, which occurs 
coincidently with the high temperature, and it is well known 
that this is a symptom of almost absolutdy fatal ngnificance. 
It b in marked contrast, as already pointed out in Section 
111, to the cooatipatioo, which is the general nde in anchj* 
hiitoadadai Thaan btaatinal changaa ara the caaae of the 
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Goveniioen|| ^ at the Medical C(41egeb 1|a^^ 
to determine if there was an exclaa f>f ‘ i^ 
present in chronic malaria, or a dlmihkd^ ' 
found in some cases of anehylostomiasls t>y 
Rake. Unfortunately the specimens whtdiV;’ 
at the thne they were requir^, were a sidyjj^ 
able series for the purpose, as the case of , 
was complicated by malaria, whUsw three ‘ 
kHa-Atar cases were complicated by anchyle 
nderable numbers, considering that two. qf> 
children. 

, An examina*i*>n of the amount of iron fousi^ 
liy different observers in health, vary so nusl^ 
tf^pend.ipeatly on the zxact method adopted ii^^ 
white WUJiaih Hunter^^ves WigM^ju^'*' 
. te peri^oioos ansemia by chffeient obsertP 
;^^^«Wnt., and that in 14 cases ' of otbef ' 
Ralph Stockman found an a^. 
t|ill|; 4 ;ises df pemdous ansemia, ‘<yy .hi|i 
in fear ca^ of anehylai 
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na ^yen in the following table will tberefoie be 
ativ!i$ «alue : 


Kihhdtar ... 

Ditto ••• ' 

(3) Ditto ttt 8 

(4) Ditto 27 

(5) Aachvlosto- 20 
mtaiis plus 
malaria. 



From this table it will be seen that No. (i), which was the 
uncomplicated case of kdla-dzar in an adult of the 
secies, had a much higher percentage of iron than any of the 
others, while the total amount in the liver in this case was 
mote than double that of any of the rest. In the other three 
ldla*dsar cases, the percentage of iron decreased in propor- 
tiofi to the increase in the number of anchylostoma present, 
just as ought have been expected. 

In the last case, although the patient died of anchylos* 
ttomiasis, it was complicated by chronic malaria, as was 
riiOini by the spleen being large and v^y hard, and conse* 
^pMUtly the amount of iron is comparatively high, although not 
wsariy so high as in the uncomplicated case of kdla^dnar. 
It must also be borne in onnd that owing to the intense 
and eoAparative^ lapid course of kHa-dtar, it could not 
bn fli^tetnd that as much iron pigment would have tune to 
cdilaGt hi the fiver in these cases, as in onfinary chronic 
malaria, a h k d i so often last for years. 


It is aridsot than that in uncomplicated irUs-dsar, 
||hl|i^ Wi ss s of ispii in the fiver after death, as has ateo 
dMpil||^^l||'BS8el>y means of catting secthms d 
riMpi ni page tsg, hat that thass is 

|| j||^p i||^j||^^ IWldt9 ^ jjMMf" 
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compKcaled by aaebylostonAlikns, and "m anidi;, 
cpmpficated by malaria, as to be cd Wf piacticii^^ 
diffecentiating tbe two condirions. 

It is also worthy <ri note that the h^moj^oldh 
was not much reduced in some of the cases tri 
which the iron analyris was compatariYcly low, wltieh 
ports the conclusion that the reserve iron in the fivet taalli^ 
be considerably diminished before the hmmogbtnn vahie 
materially, a point of considerable interest. 

A series of agar agar tubes were inoculated with thd bkp|l^ 
obtained by pricking the fingers oi kM&i* ' 
Bactenoiogy patients With due precautkns. SoaH| 

were also inoculated with blood withdrawn directly from 4l|a 
spleen of a case in which abscess of that organ was saspeetedi 
but not found. Negative results were obtained, in wUoll 
respect my observations are in accordance with those of Or* 
Giles, so it may safely be concluded that there are no orgMii 
isms in the blood of kdia^dzar patients, wUch^ will 'grow OH 


agar agar. 

Although the plasmodium malaria is not, strictly speidddgi^ 
a bacterium, its presence in kdla^dxar may be oonvemM^ 
considered ender this heading. A great deal of, rime hwi 
been expended in an examination of blood of JhUd-daar easao 
for these organisms, as tbe pri'iable malarial nature of the 
disease being soon evident, it was hoped, and even oep eeiedi y 
that the plasmodia in this virulent form of feror wcM 4Mhw 
from those met with in ordinary cases of malarial fosOrlW' 
Assam, in such a degree as to allow of the 


the two types of fever from one another. In riw hdil^ 
stages of the disease, when anaenua has beeooM a 
{aatnr^ great chaiiges in the rizee and shapee of.jAoJlW^' 
pimdea^ together with nencleatod oneaandheaaMlotMjlp^il^ 
take |o snob a degree at to lendos a 

In onderto oenraonM thia dUMy, a aeifia 





as idiii^dtat, but some ol whtdi occurred 
in famOi^ or fouses in which true cases of the disease were 
pretail« and so were likely to develops into the typical condi- 
tion* After an interval of six or eight week«, they were all 
sed^ and the notes and sketches of the organisms 

were found m the blood in those cases which had devel- 
OffOd into typical kdla-dzar, were compared with those which 
had turned out to' be apparently ordinary malarial fever. No 
differences, however, were found in the two classes, except 
that in the hdla-dzar c£^es the organisms seemed to be less 
frequently pigmented, but the difference was not sufficiently 
constant and striking to allow of their being differentiated by 
it. ^The forms found include most of those figured by Italian 
authors as typical of quotidian fever, only I never came 
across any cresent forms, which at first surprised me, as they 
are usually found in relapsing kinds of malarial fever, such as 
kdla-dzar is ; but/ on the other hand, cases in which they have 
been met with by Italian authors, are always of a very acute 
nature, often ending with coma or other complications, in which 
respect they differ greatly from the type in kdla-dzar, in which 
•nob acute symptoms are never seen. My former work on 
the malarial organisms {^Indian Medical Gatetie, February 
i«96), moreover, together with that of other observers, seems 
to show that the cresent bodies are only met with in certain 
less common types of fever in India, and not in the great 
nsalsrity of them. In addition to the series above noted, the 
Ofjganisms were also found in nearly all the more advanced 
typical cases daring the presence of fever, in all stages of the 
ifisesse op to tbe day before death, and in numbers roughly 
proportioQato to the bright of the fever. 

It may thefeltm he concluded that the malarial Ofganiam 
it m eonstsnt aecwmptmment of the fever Ad/s-ri««r, and 
tifit rim orgurissat found do not dKfisr from those seen in the 
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oi any defoite type of fever in tbe affection, aud Hi 
in£stin|;ntslud>le in individual caaet from ocdiiiQj 
fever. 

THE ItATUEE OP KALA'AEAE, 

We are now in a position to discuss the true nalute oi 
The nature of w/a- tl'o pathological pfocesses, wltt«h undcifo 
^ the disease, in the light (d the facts seo 

forth in the last three sections It will be convehient tO 4o aef 
under the headings given in Section II, as bang posable 
\iews of the nature of the affection, althoi^h the order 
there given need not necessanly be adopted. 

This IS essentially the view taken by Dr. Giles, who 


ta Ihe disease an- 
chyltntoniasis ' 


wntes 


" All 1 wish to convey is that the increased mortality ia due tO 
anchylostomiasis, and to no other cause.’' 

From an article in the Indian Medtcal Gauitaoi July last, 
It appears that he is now more inclined to attribute a share in 
the production of the disease to malaria, for he is quoted as 
writing 

" The increased mortality is doe to anchylostomiasis acting in 
per^Ie already worn down by malaria .... Ancbyloatomlasls ii^ oC 
coorae, quite capable o( acting alone, ijat it is only occasionally tlwt k 
gets the chance of showing nhat ft can do wrthont its ally, malaris.** 

If by this Dr. Giles means that nearly every native s o ffera 
from malarial fever at some period or other of his life, ffiis fp 
quite true of Assam, and indeed of most parts of Intfia ; but 1!^ 
on the other hand, he means tha^ nearly all the natives ^ 
Assam show definite phyncal Mgns, such as etdarfsinentflf 
i^ken, of the action of malaiial disessch such as woidd 
^^ssa them to other diseases, tim this does not a|||^1j|p 
thecasaof theNowfong district* lor, as 1 half 
Sec4limllI,cid|yoiiaM|iiartarof tlieofdiaaiyiiih^^ 
dwtoiet dkom any aaah ligns, aden Mag tli 
layer fsaiaa. H s r ae wr^ aatataaa t%%.l|i4jif|lilKly§B 


m XdlordJuir. 
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Cluri ^< 9 iS^i||smi>iier of Assam, b rejdy to the criticbms of 
Mr. 1l|elil«9> the Secretary to the Chief Commissiono-, Dr. 
(Beairrliies: 

**i will now take up the consideration of the objectkma advanced 
hy'llr. Melitus to the identity of kdla^dtar and htri-heri** 
(Anchylostomiasls), and again : 

What tten is %&la-dzar t Kdla-diar is anchylostomiasis/' 

Thb is certmnly a hat he is generally understood to have 
meant by all b Assam who have read his report, and the 
qitotatbns given in the first section of this report bear this out. 

Unfortunately for Dr. Giles, it was not known at the time 
of his investigation that over 8 o per cent, of healthy natives 
have the anchylostoma worms in them, for the most part in 
quite small numbers, so that he regarded the mere presence 
of these parasites, or even the finding of the ova in the f^ces, 
which I have shown, can be done when less than 20 of the 
worms are present, as evidence of anchylostomiasis, that is, 'dis- 
ease produced by these parasites, and unfortunately he did not 
make any control examinations b healthy persons, or he would 
have found out his mistake. But having found " a number of 
anchylostomes ” in one autopsy, and "enormous numbers 
of the ova of the parasite ’’ in the dejecta of five or six other 
oases, he writes -. 

** Other p9St-mort*tHS followed, and proved incootestibly that, 
whatever kdia^dtar might be elsewhere, the disease so called in 
Gaehati was undoubtedly anchylostomiasis.*' 

He does not give the number of the worms wMeh iio found 
except, in two cases the full notes of which he records, one at 
least of whbh was certainly \ pure case of andbjbotonuams, 
and not kdtit^dMmr atall, ** about a thousand anchylostoma** 
bsing found, whUe the spleen and fiver were amaOer than 
Dr* GOes* further statement, after visiting Upper 
'^Aasam to study nnchylottoiniaaa, that-— 

Iraiyhlaf hire Hrach ase so str oag ^ as ths shsalats idsatiiy ef 








can'onlj be xeeoociled with the nmtumbiis eimieb 
meeting of {denters* doctors at Kolc8amidcii«''m 
1894, that—* 

*as die disease observed in the pidients (l4/«*d^ar esses) _ 
before the neetini; bf Drs. Dodds Price and Lavertini^ and frSsn tlM| 
histmy of similar cases, appears to be entireijr unknown in 
Assam above Nowgong, and differs in every particular from an^floe* 
tomiasis^ with which it has been confounded ; and as die disease |S 
prevalent in certain districts, and is slowly, bat moot certsinbrt 
advancing op the valley, an expert is necessary,” 

•a the supposition that, considering as he did that, c eihB i y * 
ment of the spleen and liver and fever were only accidental 
complications, and not ordinary symptoms, of the disease, be 
compared such cases of simple anchylostomtasis as he saw 
in Gauhati with similar ones in Upper Assam. Dr. G8e^ 
opinion that fever was not a common or marked feature of 
the disease, is accounted for by the fact that he was imlef* 
tunate enough to happen to commence his clinical woric tn 
Gauhati late in November, which is just the very time edien 
the fever is at a minimum, and remains so until the 
commencement of the next rains, by which time Dr. Giles waa 
engaged on microscopical and other work in Shillong, to that 
he only studied the disMse at the season when most of the 
cases, which have survived the previous rains, have lost ^itir 
fever, and fresh infections are at a minimum. Moreover, syi 
he admits in hb preliminary report, the longest time tbM be 
had any one case under observation waa ono montb, wMlb 
the majority of them he could have seen but once or teiOO 
in the viHages which he vinted. Now I have ieen lew 
remw absent from typical cases for more than a rnontlb 
in the rainy season, and yet a fatal relapse occurs, 
time of writing (Frimmry) out of seven eases m idm 
g/mg tfopenssiy, just a^t the rmndier* that 
cpmwn^ werit on id Gauhati, enly fitoo hasj 
and tbanTadlya tmipafataie of sosPf*, 
bate the at thbtg '4*er riao a . 
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euMoiC|Wli$j^to try the effect of various modes o6 treat- 
moni« xt diecking the fever. In fact, if I had begun work 
at thSi-ffOe of the year, I should probably have fallen into 
the same error that Dr. Giles did in this respect. Once 
laoce, malarial complications are more frequently present in 
the apparently healthy people of the Kamrup district than 
in Nowgong, and anqhylostomiasis is also more common in the 
former, than 1 have found it to be in the latter district ; and here 
again I have had a great advantage over Dr Giles. Indeed, 
the facts just mentioned afford the true explanation of the 
very different clinical results arrived at by Dr. Giles and my- 
self, and it is only fair to point out the great advantages 
which I have had over him, both in my happening to begin 
my clinical studies in the fever season, and still more in having 
the help of all the work that has been done by the Civil 
Surgeons and private practitioners of Assam during the last 
six years, and especially of the knowledge of the frequent 
presence of the anchylostoma worms in healthy people of 
both Assam and other parts of India. 

To return to the question— >Is kdla-dzar anchylosto- 
tniasis ? In reply, it may be said that I have shown these 
paiasites to be present in sufficient numbers to complicate 
the disease, as proved by their effect on the type of the 
anamia in under 7 per cent, of hdia-dsar cas|s, while 
ia 83 per cent, of a series of cases taken in as early a stage as 
llosnble, and which had not previously been treated by 
thymd, there were less than so of the worms present— a 
number which I have proved to have no effect whatever on 
the blood of hedthy persons in the Nos^ong jail, iHiSe Dr. 
Thomlhdl, of C^km, adnuts that 50 or less andiylostoma 
ions a nuadber "altogether too snudl to have any ddeteiioiis 
fdSttxT U is ^so worthy of note that Dc. Dobam found 
than ao aneltylnatoma to be ps e s s nt in 8s per oeML 
^ bsaitlQr «dndi4ie nnsilned in Dfm^ wiiidb 

ifiilt i In IdfS'dfrsr easen 

^HniLMiHdbitef iMMr mddnIsShMaamaiUjaHHfeMilniLiiiiibn 
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of 35 post-mortems on Hla-dgar cases, tbaa I do 
men who have died from accidental causes, ondy ahNWI^ 
tenth of the number that I found to be the {hrerage of my cagaSlp 
of pure anchylostomiasis. Once more, in the series of 
cases of Hla-dzar on a tea garden, g6 per cent, died, althoujl^ 
the factor of anchylostomiasis was excluded from them |jr 
the use of thymol in an early stage of the disease* Fina^, 
and most conclusive of all, I find the blood changes^ 
illustrated by the type of anaemia present to be quite diffeitmt 
in the two diseases, and the clinical details in this report am 
based on a series from which all cases of anchylostomiasis 
were excluded by means of this check. These facts prove 
incontestably that whatever kdla-dsar may be, it is not anchy- 
lostomiasis, and what is more, the latter disease is not even 
an essential factor in the production of the disease, and only 
complicates it in some six or seven per cent, of the cases, just 
as it occasionally complicates every disease in Assam, and 
especially on tea gardens, and^lso, I have no doubt, in nearly 
every part of India. 

This is the view most widely held outside Assam ? Those 
Is the disease a who hold this view, including at the present 
S^Thyr^Vomialis Md time apparently Dr. Giles himself, look upon 
•’ the anchylostomiasis as accounting ftwr the 

spread of the disease, while the malarial complication explmne 
the much greater mortality of kdla-dzar over that of simflteett- 
cbylostomiasis. The facts adduced in answer to the first ques- 
tion, are sufficient to negative the present one as well j but one 
or two further points may profitably be discussed in tbisple^ 
Firstly, if anchylostomiasis is to account for the spread cd tiM 
disease, it must be a constant and marked feature, sachet 0r«. 
(Hies conwdcred it to be, while the malarial com;dic>lBan j p| ^^ 
.he ttmieUmes absent The facts are qmte the 
has anchylostomiam ever been knosm to cause a 
iHddi has spread from one distriohtp enether, 
goes sS/oog 0er thil wfil be shovli tmlwtf 
siqpied to .Itter teh^qolf 
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sign of cessation of its spread over a series of twenty years, 
as this epidemic has, and absolutely depopulating certain 
tracts of country? If anchylostomiasis could do this, then the 
St. Gotthardt tunnel outbreak should have caused such an 
epidemic when the infected workers dispersed to their homes 
on the completion of the work, for it is recorded that hundreds 
and thousands of them suffered. Was this the- case ? Lutz 
writes : 

*' As for the Gotthardt tunnel epidemic, it seems to have dis- 
appeared in loco after the completion of the work. The infected 
labourers were scattered elsewhere, and affoided opportunities of 
observing the disease in still wider circles ; yet those do not seem to 
have given rise to any fresh epidemic outside Italy." 

Again, both the observations of Dr. Dobson and myself 
show that the resident natives ot Assam less frequently har- 
bour the anchylostomia worms than do the coolies imported 
from Bengal and other parts- of India. Why then should 
Assam only suffer from kdla-dzt^r? It cannot be due to any 
climatic reasons, for there is no essential difference in this 
respect between Assam and Lower Bengal. 

Once more, if kdla-Azar is due to a combination of these 
two diseases, then it would follow that the severity of the 
epidemic would be in proportion to the intensity of the two 
factors in any given place or district, Let us see if this is 
the case. Now it is generally recognised, and this was 
also Dr. Giles’ ow^ experience, that there is plenty 
of anchylostomiasis in Upper Assam, at least on the 
tea gardens, while I find that the recent fever- mortality 
of the Sibsagar and Dibrugarh districts, which have not 
yet been affected by the epidemic, has been higher, during 
the last four years than it was in the Nowgong district before 
the appearance of kdta-dzar there. Allowing then . for the 
^ght improvement of registration during recent years, it 
it evident that malarial fevers are at least nearly as prevalent 
In these upper districts as in Nowgong, apart from lAta^dzar^ 
wliiUe the fev^tite of Dsnaiig i»s l^her than that ek 
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Nowgong in the years before either of them were attacked 
by kdla-dzar. Now I have adduced evidence tn Section III 
to show that anchylostomiasis is so rare among the inhabU* 
ants of the Nowgong district, apart from the coolies working 
on the tea gardens and railway, that I have not been able 
to find a single case which would stand the test of the blood 
examination, and the administration of thymol and counting 
the worms passed, so that it may at least be said that this 
parasite is certainly not more common in the NowgOng 
district, if it is as common as it is in Tezpur, Sibsagar, 
and Dibrugarh, while the fever prevalence differs very slightly, 
apart from kdla dzar in the two cases. Yet we have Now- 
gong liu rally decimated by the disease, while the medical 
practitioners of Upper Assam (Sibsagar and Dibrugarh), 
some of whom had been over tw’enty years in the country, 
unanimously testify, after being shown cases of kdla-dzar, 
that “the disease appears to be entirely unknown in Upper 
Assam above Nowgong, and differs in every particular front 
anchylostomiasis,” while Tezpur (excluding the Mangaldai 
subdivision) was until quite recentlj free from the epidemic, 
although 1 know from personal observation that there is plenty 
of anchylostomiasis on some of the gardens there, and it used to 
be more malarious than Nowgong. Thus w'e find that one district 
in which anchylostomiasis is very rare among the indigenous 
inhabitants, who, be it remarked, suffer most severely from kdla- 
dear, and in which, previous to the advent of the epidemic, 
suffered little, if at all more, from malarious fevers than those 
of Upper Assam, is more than decimated by the disease, 
while the latter in which both these diseases are present in 
much the same, if not in greater, degree than they are in 
Nowgong, have so far entwely escaped it. 

The same thing is true of individual places in the 'affected 
area. For example, a certain out-garden in the Nowgong 
district is in daily communication with the head garden,i.'d^ 
tanced five miles, and both have suffered £roiD id/ehintr 
for several yean past. Yet another independestt gard^<<mly 
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tlitee^iUrters of a mile from the affected out-garden, but with 
which it is not in direct communication, had remained quite 
itec from the disease up to the time of my visit. Yefon this 
•very garden, which escaped the disease, 1 found more anchylos- 
tomiasis ^verified by thymol and blood examinations) than on 
any other garden of the district that I visited, and there was 
plenty of malaria on both the attacked and escaping gardens, 
for they are both situated just under low hills. The two 
supposed contributing diseases were present in this case in a 
most marked degree, yet not a single case of kala-azar had 
arisen. 

One other conclusive point may be mentioned here. Dr. 
Sandwith has shown that anchylostomiasis is as common in 
Egypt to-day as it was in the time of Griesingcr (1851), and 
gives historical evidence to prove that “ there is no reason for 
thinking they were not equally common in the days of the 
eighteenth dynasty (over three thousand years ago). Dr. 
Thornhill, of Ceylon, whose writings on the subject of anchy- 
lostomiasis are well known^ (but who labours under the dis- 
advantage, when writing on kala^dzar, of never having seen 
a case of this latter disease), in an answer to some questions 
that I put to him, for which 1 am much indebted, says that, in 
the absence of improved sanitation or migration of the inhabit- 
ants, anchylostomiasis would never die out of a place into 
which it had once been introduced, but would always be 
increasing in the numbers it attacked, and be slowly spreading 
tp other places ; and that if kala-asar dies out of the places 
it has previously affected in the absence of such conditions 
as he mentions, then it cannot be due to anchylostomiasis. 
In this opinion I quite agree with him, I have carefully 
enquired into the facts ; and, as will be showm in Section VI, it 
is quite certain that the disease does die out nearly, if not quite 
completely, in the absence of rither improved sanitation or 
migration of the inhabitants. One quotation on the point 
only need 6e given here. Mr. Heath, formerly Deputy Com- 
missioner of tjuje Garo Hills, after touring through tte country 
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which suffered, perhaps, more severely than any other part 
Assam, namely, the foot of the Garo Hills, writes in 1887 : 

" Between Parakhasma and Sin'gtmari'fsome 70 niile8^*ll'tlMlllf 
be hard to find one single case of the real illness. " 

And again : 

" Elsewhere along the border it has cleared away the weak and 
sickly, leaving the strong, but having done this, has cleared itself 
away." 

Here it is evident that there has been no migration, and 
I can vouch for the fact of there having been no appreciable 
improvement of sanitation. But enough has been written 
on the negative side of the question, which but for the unfor- 
tunate errors of the earlier investigation need scarcely have 
been touched upon, while the facts already given in this re- 
port speak more eloquently in disproof of Dr. Giles’ conclu- 
sions than anything 1 can write on the subject. 

The way in which the affection has spread steadily up 

Is thed>sease only an valley, without there being any evi- 
'"tense form of malarial dent physical or climatic changes in 

the districts attacked, and the opinion, 
'which is nearly univefsal in Assam, that it is in some 
way or other a communicable disease, have alw'ays' been the 
great difficulties in accepting this, the original, and always the 
most commonly-held, view of the disease. However, in 
accordance with my plan of work, I have looked to clinical 
and pathological evidence to prove w’hether malaria is only 
one factor in the production of the disease, as it is now 
universally believed to be, or whether it forms the entire 
pathological entity, and have regarded the question of its 
communicability or otherw'ise as an entirely distinct problem, 
which requires to be studied in a different way altf^thet. 
Leaving then out of the question for the present, whether it 
is possible to explain the origin and spread of the disease on 
the hypothesis of its being simply malarial, let os see ArlM 
light the ctiiucal and patholopcal facts already ghren throw 
on the problem. In pasmg, 1 woold poiiit ootihat ssodk «rf 
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the confusion which has surrounded this subject, has been 
due to those who held that the disease was entirely malarial, 
saying that, therefore, it could nit be infectious, while those • 
who held it was infectious, said it could not therefore be 
entirely malarial, while, as is usually the case, both sides 
were partly right and partly wrong. 

As the clinical and pathological sections of this report 
consist almost entirely of ‘a description of malaria, it will 
only be necessary here to enumerate the main points which 
have been established in them. Firstly, fever accompanied 
by enlargement of the liver and spleen is the one marked and 
constant feature of the disease. 1 he type of the fever is 
indistinguishable from ordinary malarial fever to such a degree, 
that in the early stages, it is quite impossible by the most 
minute work to tell whether one is dealing with a case of 
ordinary malarial fever or the commencement of k Ua-azar, and 
it is only when signs 'of malarial cachexia begin to develope, 
and it is found that ordinary doses of quinine will not suffice 
to control the fever, that a positive diagnosis is possible. In 
the later stages, the disease presents only the usual symptoms 
of malarial cachexia, and even then, individually considered, it 
is impossible to distinguish them from chronic m-ilaria, as can 
be seen at a glance by a comparison of the photographs of 
kdla-dsar cases opposite pages 33 and 57, with those of 
ordinary malarial cachexi i as seen in Sylhet, where there is no 
kdla-dsar, opposite page 29. How then can kdla~dzar be 
diagnosed. Only by the extreme rapidity, a very few mmths, 
in which marked cachexia is produced, and by the occurrence 
of several cases of the. disease in the same village or household, 
where previously such a type of fever was unknown, for it is a 
remarkable fact, which is well illustrated by the result of the 
Kokilamukh meeting of planters' doctors already quoted, 
that, except perhaps under the hills in the southern portions of 
Goalpara and Kamrup, this type of relapsing malarial fever 
rummg into cachexia, is very rare in the Assxm Valley. Tim 
fMttotwiU belynber ilhiattated in Section VII^sriieQ Hwill 
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be shown that the villagers of Assam readily rerognise the 
fever of kdla-dzar immediately it occurs among them as soine> 
thing quite different from anything they have previously 
suffered from. The other great distinguishing feature, besides 
the intensity and frequency of relapse, is the extraordinary 
tendency it has to run in families, which at once suggests the 
possibility of the fever being communicable from one person to ' 
another, and this feature and its intensity are the only points 
vthich I have met with in which kala-dzar differs from 
ordinary malarial fever. 

To continue, the anaemia of hdla-dzar has been shown 
to be of precisely the same type as has been met with in 
m.ilarial fever in other parts of India, and is totally differ- 
ent from tha*' of anclij lostomiasis, and it is also propor- 
tionate to the fever, and lessens at once if this is absent 
for two or three weeks, wliich could not be the case if it w'eie 
produced by anchylosloma. More conclusive still is the 
fact that in all early cases that were examined, and which 
subsequently developed into typical cases of the disease, the 
ma’arial organisms were easily demonstrated by an examina- 
tion of the fixed specimens of the blood under an oil- emersion 
lines of a microsc ipe, and these did not differ from thote 
found by me in simple cases of malaiial fever, both in Assam 
and in Ranchi in Bengal, w'hile similar organisms were also found 
in all stages of the di'iease. Further, a series of sections of 
the liver, spleen, and kidneys showed the constant presence of 
marked pigmentation, such as has alwav s been considered an 
absolutely con-tant change in chronic malaria in all parts of 
the world, and which to many people is better evidence of 
the mal.irial nature of a disease even than the discovery of 
the plasmodiura malariae its< If, while the excess of iron in tlie 
liver, as shown by the analysis done in Calcutta, con6rmed 
^this point. Once more, the constant and marked enlarep- 
ment of the spleen, and almost u frequently tf the IH^er am^ 
has never been found in any chronic fever beudes mdairiai'ttni 
aU the oUwr tynptoms and pathological. 
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the disease are also found in chronic malaria in other parts of 
India and elsewhere. Lastly, the seasonal distribution of the 
disease, as will be shown more fully in the next section, and as 
can be very well seen in the charts there given, is precisely 
that of the ordinary malarial fever of the province, with the 
exception that it is somewhat more extended or.e in accord- 
ance with the greater intensity of the fever. The disease 
then is a very intense form of malarial fever. 

After what has been written above, it is scarcely necessary 

to discuss this view. It is, however. 

Is kala-aear a new .and r i i • 

hitherto undcscribcd dis- Open for any one to say that there ts 

something in the disease in addition to 
malaria, which I have not discovered, but which accounts for the 
spread of the affection. Whether any will continue to hold this 
view will depend on the success or otherwise of the evidence 
and a’-gument given in the latter part of this report, to prove 
that the origin and spread of the epidemic can be satisfac- 
torily explained on the hypothesis that the disease is entirely 
malarial. It may, however, be remarked that, apart from the 
inherent improbability of the supposition that some other 
disease is so engrafted on the malarial element as to give it 
the power of infection, for which purpose ir must necessarily 

be a constant feature, and yet docs not reveal its presence 
by producing one single symptom in addition to those caused 

by malaria, I know of no such combination of diseases in any 
analogous epidemic afleciion. 
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SECTION VI. 

THE GENERAL COURSE AND DISTRIBUTION OF THE 

EPIDEMIC. 

In the history of kdla-Asar^ which comprises the first section 
of this report, a general outline of the course of the epidemic 
has been given. This it will be necessary to amplify in some 
particulars in the present one, in which will be discussed the 
ravages which the disease has caused, its general course in a 
district, its piesenl distribution, and the directions of its recent 
spread. 

Much could be written on this heading, and many quota- 
The ravages of tlie tions could be given, showing how the 
diseases. epidemic has depopulated whole tracts 

of the terai portions of Goalpara, Kamrup, and Nowgong 
districts, and has so greatly reduced the population of 
other parts as to make it impos.sible for some of the tea 
gardens of Kamrup to get miro than a very small part of the 
labour they want from local sources, although, before the 
epidemic affected the district, they had more applicants than 
they could find employment for; how certain tracts of the 
Nowgong district, which a few years ago were covered by fields 
of mustard and populous villages, now only support a few 
Nepalese people who graze their cattle on the once-cultivated 
land ; how the very name kdla-daa>' strikes such terror into 
the heart of natives of the affected parts, that whole villages 
have deserted their homes in order to escape from the diseaset 
and have even migrated to a different district, and wretched 
sufferers from the fever have been turned out of the villages 
in which they lived and bandied about from one to anotheri 
no one being willing to admit them for fear of catching the 
fever themselves, while parts of villages have cut off all 
communication with their relations in a neighbouring portion of 
the same village for fear of infection ; how the Garos Were 
commonly credited in former days with taking affected persons 

S 
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out into the jungle, and after making them unconscious with 
drink, setting fire to the temporary huts in which they were 
placed, and so burning them to death, while, even in the present 
day, I have myself seen a patient placed in a grass hut in the 
middle of the dry-up rice-fields, a little way outside the village, 
as the people would not allow her to come inside it, even to 
the house of her own father ; but still more eloquent in 
testifying to the fearful results of the epidemic on any 
district over which it passes like a fell scpurge, are the follow- 
ing figures showing the actual decrease in the inhabitants of 
the affected parts between one census and another, and the 
area of land that has fallen out of cultivation directly owing 
to this decrease of the population. 

When the figures of the census of 1881 are compared 
with those of 1891, it appears that in the Goalpara district, 
which felt the full force of the epidemic within the decade 
between the two censuses — 

"The indigenous population shows a decrease of 20,449, or 4'R per 
cent., of which 8,344, or rg per cent., is attributable to an increase 
in the number of emigrants to other districts, and the remainder to 
the very heavy mortality due to the spread of kala-azar. The actual 
lost is much greater, as will appear if we consider the changes in 
the population of each subdivision separately. In the sadr division 
(on the north side of the river), where the di.sca 5 e hi'is not spread to 
any great extent, and there has, moreover, been a considerable 
immigration from the neighbouring Bengal districts, there has been 
an increase of 35,771 persons, or per cent. In the Goalpara 

subdivision ton the south side of the river), on the other hand, the 
ravages of idla-dsar are chiefly responsible for a reduction of 29,699 
persons, or i8’o8 per cent.” 

Again, with regard to Kamrup it is recorded that, allowing 
for the increase in the number of emigrants— 

" The falling off in the indigenous population is reduced to lo, 345 i 
or t'6 per cent., which is wholly owing to the mortality from 
idla-d»ar. Between the years 1873 and 1881, the number of the 
inhabitants rose from 561, 681 to 644, 960 — an advance of 14*83 
per cent.— and, although this was in part due to the more thorough 
counting of the people which was effected in 1881, there is no doubt 
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that there was a substantial increase of population during these nine 
years. The only cause which has prevented furllxr growth is the 
mortality from this disease, but for which it is not unreasonable to 
suppose that a further advance of at least 10 per cent, would have 
been recorded. On this assumption the population now recorded is 
less by 75,000 persons than it would have been had there been no 
deaths from kala-dzar.” 

Here agtin, the figures for the north and south banks 
must be taken separately in order to see the full effect of the 
disease, thus — 

“The north bank has been comparatively free from k&la~&zar, 
and its population has been slowly growing. ( Increase in ten years 
2'04 per cent.). The south bank, on other hand, which contains the 
affected tracts, shows a very heavy decrease. Its population in 1891 
was 172,125, and this has now fallen to 151,802, or by nearly 13 per 
cent. If figures w'cre available to compare the district born in this 
track in r88i with those now returned, the decrease would be greater 
still, as this part of the district contains the town of Gauhati, and 
almost all the tea gardens, so that its immigrant population is 
larger than in 1881, and its district born population less by the same 
amount. ” 

It must be remembered, too, that this district was still 
suffering to some extent from the epidemic at the time of the 
1891 census, so that the full loss of population is not shown 
in these figures. In Now'gong, on the other hand, which 
had not been appreciably affected up to the time of the 
1891 census, there was, allowing for emigration* from the 
district, a natural increase of 32,518, or 10*4 per cent. 
The next census will tell a very different tale with regard 
to this district, and it will not be until its results are known 
that any correct estimation of the degree to which it has 
suffered from the epidemic during the last seven years, 
will be possible. The same remark applies to the Mangaldai 
subdivision of Darrang. 

There was no r^ular census in the whole of the Garo 
Hills district in 1881, -but a census was taken of the plains 
portion, and in the hills an estimate was formed by applying 
to the ascertained number of houses the average population 
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per house found in certain test villages, and it is recorded 
that — 

" Including persons born in the Garo Hills, but ceusused else- 
where, the natural growth of the population amounts to I2’2i percent, 
in the ten years, or ri4 per cent, per annum. As the district has 
in parts suffered very severely from kdla-dsar, it is improbable that 
this increase is altogether real. It seems likely that that part at least 
is due to the population having been slightly under-estimated in 
1881," 

Allowing for this under-estimation, it is still evident that 
there must have been some increase in the population during 
this decade, which seems to show that some of the loss that 
must have occurred during the prevalence of the epidemic, had 
been made up during the later eighties, when the epide- 
mic had largely, if not entirely, died out, and this affords 
hope of a similar phenomena being seen in the next census 
returns for the Goalpara and Kamrup districts. 

For the following figures, showing the extent to which 
land has fallen out of cultivaticn in the affected districts, I have 
to thank Mr. Gait, the Secretary to the Chief Commis- 
sioner of Assam, to whom I am indebted for much inform- 
ation with regard to this and other particulars. 

In the Gauhati subdivision, the number of bigJias of land 
under cultivation in iSSj-bS was but three years 

later, in 1890-91, this number had fallen by 10,946, but in 
1894-95, about half of this loss had been regained. It must 
be remembered that all of the country comprised in this 
subdivision did not suffer from the disease, and in particular 
mauzas the loss was proportionately much greater. During 
the same years there had been a smaller decrease in the 
Barpeta subdivision, which was much less affected by the 
epidemic. lo the affected parts of Mangaldai, namely, the 
Paihorighat and Mangaldai lahsils, there has been a steady 
decrease year by year from :o8,096 bighas under cultivation 
in 1891-93 to 183,149 i” 1896-97, ora lo>s of 25,952 highas, 
wluch is just about one-quarter of the total, although there is 
•till a great demand for land in this densely-populated portion 
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of the district. In Nowgong, the whole of which has been 
affected by the epidemic, although it is not over there yet, 
there has been a decrease of 29,477 bighas of land under 
culiivation since 1891-92, in which year there were 150,465 
bighas rented, while the average of the years 1890 — 92 
were 23,024 more than that the average of the years 1894-96 — 
a most notable decrease which corresponds with a loss of 
revenue of about one-fiflh of the total. These figures speak 
for thpmselves, and when it is remembered that, unless there 
are an unusually large number of deaths in a village, the 
survivors take up the laud of those who have died, then some 
faint idea can be farmed as to the amount of mortality and 
sickness such a falling-off in land culiivailon and of revenue 
must indicate. 

From the figures given above, it will be evident that some 
very marked effect on the death-rate *)f the affected districts 
ouglit to be noticeable during the epidemic years in any 
district. Such is indeed found to be the case when the 
number of deaths returned under the heading of “ Fever ” 
(including those returned as hdhi-d^ar during the last five 
years since this has been made into a separate headi.ng), is 
examined. 

The chart opposite this page^hows the monthly death- 
rate from fever and kdla djar combined during the years it 
was prevalent in the Givalpara, Kamrup, and Nowgong dis- 
tricis, one under the other in the order named -from above 
downwards. It was only in September 1891 that the 
deaths from kdla-d::ar were separately returned, and since that 
date in the Nowgong district there has been a steady decline in 
the number of deaths returned under the bead of Fever, as 
those returned as kdla-dsar, has increased. It is evident then 
that many deaths from ordinary fevers have been returned 
under the head of Kdla-dsar, so that it would be incorrect to 
take the latter figures as showing the increased death-rate 
from the epidemic disease. By combining both together and 
comparing the total with the former death-rate from ordinary 
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fevers alone in the period before kdla-dzar appeared in the 
district, an approximately correct estimate may be formed of 
the mortality which is caused by the epidemic ; but it must be 
borne in mind that the vital statistics of the two last affected 
districts more especially, are very far from being accurate, and 
the figures obtained are only of relative value for use in com- 
paring one year with another, but cannot be taken as giving 
nearly the real total of the deaths from fevers in these districts. 
The chart, however, shows very well the wave of increased 
fever death-rate which overtook, one after the other, the 
districts named, and also the monthly maxima and minima of 
fever death-rates. I worked out separately the monthly dis- 
tribution of the deaths returned under the heading of Kdla- 
dzar in the Nowgong district, and this showed the same 
seasonal distribution as that of the ordinary fevers, except that 
it was a somewhat more extended one, a variation from the 
normal that has been observed in other epidemics of malarial 
fever, such as the “ Bardwan fever.” 

A study of the chart shows that the upper tracing, that of 
the Goalpara district (that of the Garo Hills cannot be given, 
as there was no registration of deaths there at the time of the 
outbreak) began to rise markedly in 1883, which is just the 
time that this part began to suffer severely from the epidemic, 
and the next three years the death-rate was at its height, 
declined slightly in the two following years, and in 18S9 it 
reached much the same height as it w'as at in 1882. But for 
the year 1887 being a very unhealthy one in many parts of the 
province, the decline would probably have been seen in 
that year. It will be noticed that in the subsequent seven 
years the fever-rate has never reached to nearly the height 
that it attained to the epidemic kdla-dzar years, in spite 
of the fact that only the southern portion of the district 
suffered severely from the epidemic, with the exception of 
189a, in which the death-rate under the heading of Fevers was 
greatly increased by a severe outbreak of influenza. When it 
is also in^ataoned that some allowance must be made for 
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mprovement of registration during these latter years, it will 
be evident that the death-rate from fevers was very much 
increased during the prevalence of kdla-dzar in the Goalpara 
district. It is necessary to insist on this point, because 
Dr. Giles, judging by the absence of any marked increase in 
the general death-rate, including that most variable factor, 
cholera, of Kamrup since it had been attacked by kdla-dsar, 
came to the conclusion that the disease “ enhances the sick- 
rate more than the mortality ” — a statement that is directly 
contrary to the very high percentage of deaths among those 
suffering from this disease. He, however, admits that “in the 
registers all cases of kdla-dsar are of course included under 
this term,” namely, “ fever,” and he goes on to point out, what 
is very evident, that deaths from many different diseases, of 
which fever is the main symptom, will also be returned under 
this heading. It is then evident that the increased death- 
rate from fevers during these epidemic years must have been 
due to kdla-dsar. The same sequence of events is seen in 
the second curve, but here the rise is not very evident until 
the upper one has begun to fall, namely, in the year 1888, 
and remains very high in 1889 and 1890, after which it also 
begins to decline, with the exception again of the influenza 
year 1892, and reaches its normal in 1895, while 1894 was 
also a very unhealthy year, not only in Assam, but in many 
other parts of India ; but even then the fever death-rate did 
not reach the height that it did in the kdla-dzar years, and 
the peak of the curve is not so broad as it was in those years, 
showing that the excess of sickness was of a shorter duration. 
Coming to the third curve, the rise in the Nowgong district 
is seen to begin in 1893, although part of the rise of the 
influenza year 1892 might have been due to kdla-dsar ^ espe- 
cially the increased height towards the end of the year; 
1894-1895 were very bad years, but there was a slight 
decline in 1896, which is pretty sure, judging from uhajt 
I have seen in the district, to be more marked next 
year. 
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Another point which can be seen from the chart, is that 
during the worst years in any district, the death-rate rises 
earlier than it does in ordinary years. Thus, in 1889 in 
Kamrup, and in 1895 in Nowgong, there is a well marked 
rise as early as the month of April, and, moreover, the 
decline is often later than in the non-epidemic years, both 
facts Indicating a longer seasonal distribution of the disease. 

It will have been noticed that during the height of the 
epidemic in any one district, there are three or four years 
in succession during w-hich the mortality from fevers is not 
only much higher than the average of the preceding or 
following years, but in each of which it is actually higher than 
any one exceptionally unhealthy year at other times. Again, 
the increased mortality from fevers does not become marked 
until two or three years after the district has been invaded 
by the disease, that is, until it has had time to diffuse itself 
over a considerable portion of its area, so that the returns 
from whole districts are of no use in helping to delect the 
presence of the disease at an early period of its being attack- 
ed. For this purpose, the figures of individual tniuzas must 
be examined, but still better the tahsildars and mauzadars 
themselves can be relied on to furnish very early information 
as to which villages in their respective portions of the district 
are affected by the epidemic fever, while the revenue returns 
are influenced as soon as there has been any great death-rate 
in any group of them. 

This, as has already been observed, is very w'ell shown in the 

Thf se.,son:.l dis.ri- Opposite page 1 33, but the point is one 

bution i.f u e di.'.c.isc. ol such extreme importance, that it must 
be amplified somewhat here. In Section ill it was mentioned 
that the seasonal distribution of the disease is exactly that of 
ordinary malarial fever, except that it is rather a more extend- 
ed one, and it was mentioned that the beginning and end 
of the rains were the most fatal seasons of the year. Extend- 
ed inquiries in the affected villages and tea gardens confirm 
the impression that nearly all new cases of the ‘disease occur 


General course and distribution of the epidemic, 


during the rainy season, beginning with the fall of the first 
few inches of rain, which usually takes place in April or some 
time in March. Many chronic cases died off early in the 
cold weather from lung complications; but from November 
to March most of the cases lose their fever, only too often 
to relapse at the onset of the next rainy season. This great 
decrease of the disease in the cold weather is a most remark- 
able fact, and one which most strongly supports the view 
of the malarial nature of the affection. It is also of the 
greatest practical importance, as will be seen in Section X, 
and it is for this reason that it is again insisted -on in this 
place. 

Particular attention was paid to this point in order to deter- 
Relation of the clis- mine if any of the peculiarities of the dis- 
tribution of the dis- trJijution of the disease could be explained 

case lo the ground * 

water-level. in by it, for I have shown elsewhere {Indian 

Medical Gazette^ 1896, page 49) that the prevalence of 
ordinary m ilarial fever varieS with the rise and fall of the 
ground water in some places at least, and I have confirmed 
these observations in the Nowgong district. It may be 
said at once that no relation whatever has been made out 
between the two phenomena in the case of kdla-dzar except 
that in places situated just under the hills, that is, in terai 
lands, the disease is more fatal, and has a greater tendency to 
completely wipe out the inhabitants. I have not been able to 
make out any constant relationship between watdr-logging of 
the land and the intensity of the epidemic, except that the 
disease is somewhat worse in low lying parts. It can, more* 
over, no longer be said that the disease is only found in terai 
lands, as might have been considered to be the case as long ' 
as the affection was limited to the strip of country between 
the Garo and Khasia Hills and the Brahmaputra river, for 
Nowgong cannot be placed in this class, yet it has . 
suffered most severely. Again, it must be recogni^ed<| 
that there has been absolutely no change whatevtf in 
8 <m 1 or giottnd water-level of this district to accoant for 

t . 
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invasion by an epidemic of malarial fever. No part of the 
district has escaped, but it has been most severe, and 

has spread most rapidly in those parts which are most 

thickly peopled, namely, all along the banks of the Kulung 
river. 

Here, again, there has been absolutely no change to account 

Relation to sanitary for the origin or spread of the disease in 

conditions. any of the affected districts, and what 

little change there has been is for the better, yet this 
frightful epidemic of fever has spread itself steadily over 
the country in a manner that has scarcely a parallel. It 
cannot be due to the water-supply, for this again has 
improved rather than deteriorated, and I may say that in 
the coarse of my travel? I saw nothing that would lend 
any support to the hypothesis that the disease is spread by 
means of water, but, on the contrary, I found some villages, 
or even parts of villages, that had so far escaped the disease, 
although other parts of the samt? village, or neighbouring ones 
with the same, or a similar water-supply, had suffered for sever- 
al years from the pestilence. It must also be borne in mind 
that the disease dies out of villages and districts in the 


absence of any change in the local conditions. I had expect- 
ed to have found some local difference between affected and 
unaffected villages ; but in this I was in error, for no 
such differences are to be detected, and, as will be shown 
in the next section, the mode in Which the disease really 
spreads is quite independent of any such changes or 
differences. 

*lhis rather belongs to the next section, but it may 

The distribution in * *“^® f»®®" a’^’® 

the villages conBrm the facts pointed out by Dr. Giles, 

namely, that one part, or certain houses, of a village may 

suffer severely from the disease, while other houses in the same 

Tillage may entirdy escape it for some considerable time, 

and that although all are living under precisely the same 

conditions, v 
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THE GENERAL DISTRIBUTION OF THE DISEASE IN RELATION 
TO ITS MODE OF SPREAD. 

The reports of the Civil Surgeons of the affected districts 
■have been examined as far back as they are available, namely, 
to 1885, and all other possible material has been consulted 
in order to try and trace the exact spread of the disease year 
by year, but the results obtained have been sontewliat dis- 
appointing. In order to avoid a wearisome repetition of dates 
and names of places, the facts, as far as they could be 
obtained, have been embodied in the accompanying map of 
the .^ssam Valley, which will be of use in connection with the 
first and eighth sections, as well as this one, and only the 
recent spread of the disease, as far as it bears on the way in 
which it travels, will be given here. The figures in the map 
represent the years in which it invaded different parts, and 
thus enable the spread of the disease year by year to be 
followed. Every one of them is based either on some actual 
record, on my own inquiries, or on the figures of the fever 
mortality in the different majzas, which have been examined 
as far back as they were obtainable. 

VV'e have seen in Section I how the epidemic spread from 
the foot of the Garo Hills to 4he neighbouring portion of 
Goalpara, and from this district up the grand trunk rqad into 
Kamrup, and thence to Gauhaii, overwhelming almost every 
village in its course ; but, except in the case of the low 
Garo Hills, never extending far from level of the Brahma- 
putra Valley. The north bank, on the other hand, suffered 
comparatively little, owing to the population being much more 
sparsely and irregularly distributed, for in that part long 
stretches of jungle intervene between one group of villages and 
another, such as has always, throughoilt the twenty yeaM that 
the fever wave has been spreading up the valley, formed a 
great obstacle to its passage, and hence the disease has .beea 
obliged to cross the river again and again in order to attidt 
the scattered groups of villages on its north bank. 

T a 
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When the disease once got a firm hold on Gauhati, it began 
The recent spread of to spread in various directions. In the first 
the epidemic. place, it attacked some villages just oppo- 

site the town on the north bank of the river severely. Man- 
galdai w^as invaded both from the last-named villages and in 
those near the Rangamati-ghdt, which is the main line of com- 
munication between this subdivision and Gauhati town, and one 
along w'hich there is daily intercourse by means of some 
three hours’ run by the mail steamers. The disease was even 
introduced directly as far as Mangaldai town itself in this way, 
as will be shown in the next section ; and between the years 
1890 and 1894, it diffused itself over the whole of the more 
densely-populated south-western portions, and has recently 
broken out in one or two places in the northern and eastern 
parts of this subdivision, having been carried north by some 
Kachari labourers, and has now affected a tea garden near the 
hills. This invasion of Mangaldai is of great interest, as it 
appears to have been more extensive and fatal here than 
in any other portion of the north bank of the river 
although Barpeta has also suffered severely, these two 
divisions being mainly low-lying rice-land and thickly popu- 
lated. Between Mangaldai and Tezpur, there is a stretch 
of some 30 miles of jungle with very few inhabitants, and 
this has served to check the spread of the disease to a 
very great extent in that direction, so that Tezpur has not 
been reached in that way. 

At the same time that the disease was passing into North 
Gauhati and Mangaldai, it was also continuing its general 
easterly direction along the south bank of the river into 
the Nowgong district, and here it at first followed its usual 
course and crept up along the foot of the hills, but later 
on it -branched out \n a north-easterly direction towards 
the Brahmaputra river along the course of grand trunk road 
and the thickly-populated banks of the Kulung river. In this 
district its spread u of great interest, as hitherto it had 
been more v less confined to a nan^ strip of countiy 
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between the Garo and Khasi Hills and the Brahmaputra 
river, but now it was able to wander over a very much wider 
area. It is all the more unfortunate that there are so few 
details on record as to the order in which the different parts 
•of the district were invaded year by year ; but from what 1 
have been able to find out in the course of my inquiries, 
there is no doubt that the following is broadly the way in which 
it has spread. The disease first appeared in some villages of 
tb« Jagi outpost, near the Kamrup boundary, in 1889. In 
1890, it had spread somewhat further westward, and at the 
end of this year it also appeared in Novvgong town. In 1891, 
it had reached Nokhola and Roha, and was more prevalent in 
Nowgong town. In 1892, Nowgong town suffered severely, ' 
and the villages and mauzas all around it were affected; 
and by 189.3, it had spread widely over the district, although it 
is still noted to be attacking new villages. It was not until 
1894 that it reached the Silghat, or north-eastern end of 
the district. The general distribution of the disease was such 
that the larger places were first attacked, that is, before many 
of the smaller villages between them suffered, and these 
were subsequently filled in as it were. This seems to always 
be the way in which the affection spreads, but no general move 
takes place from one part of the strict to another until the 
great majority of the villages of the first part are badly affected 
by the epidemic, and then it will begin to creep insensibly 
into the next part of the district, the same order of proceedings 
being repeated. 

In the case of the villages along the Kulung river, which form, 
for all practical purposes, one continuous straggling community 
extending throughout the whole length of the district, and 
which must accommodate a very considerable proportion of its 
inhabitants, the disease seems to have spread along them In 
a steady stream, dying oat in the first-affected portions as it 
passed on, and its march being occasionally rendered son^ 
what irregular by large places on the road or bank of too : 
river, such as Nokhda, Roha, Nowgong itadif, and Puiair.;^ 
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nigodani, 8 miles to the west of the former, being com- 
paratively early attacked. It has only reached the extreme 
east end of this series of villages during the last two or three 
years, and in the last ponion between the place where the 
grand trunk road crosses the river, 4 miles from Sllghat, 
and a place called Joklaban da, some 4 miles to the east of 
Silghat ; but on the Kulung river, the disease is still on the 
increase. Beyond the last-named place there stretches a 
long tract of jungle extending 'for some 40 miles with 
scarcely a village in it, and here the spread of the disease' 
has ceased for the time being at any rate. 

Along the base of the hills to the south-west of the 
district, on the other hand, the disease early spread as far 
as Karakhana and Lunka (on the Assam- Bengal Railway), 
and it has since got at least as far as Lurnding on the western 
border of the Nambar forest — a dense, uninhabited wood, 
which stretches between the Mikir and Naga Hills for many 
miles, reaching up to the Golaghat district. Across this 
forest there is no traffic, but the railway is being pushed 
through it, but will not be open for some years yet, bv which 
time all danger of the disease spreading up that way should 
beat an end by reason of its dying out of the Nowgong district, 
which it is now taking place, especially in the southern portion 
of the district. The Mikir Hills stand then as a bulwark 
between the attacked portions of district of Nowgong and 
the subdivlsi in of Gol.ighxt, and indeed the whole of the 
Sibsagir and Dibrugarh districts, for 1 visited Golaghat and 
travelled back to Nowgong along the narrow tract of country 
between the Mikir Hills and tlie Brahmaputra river, but 
found no cases of kdla-dsar there. The grand trunk road 
runs through this part, but there is little traffic on it, 
and for sone years past a careful watch has been kept 
for any persons coming up the road suffering from the 
disease, and in one instance a whole village, which had 
migrated from Nowgong, was found to be suffering from it, 
and was seat back, and tins was the very village tlia( had 
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infected two tea garden? the Nowgong district. But 
for this constant vigilance (^'id action, it is exceedingly prob* 
able that the epidemic w<»i*ld have got a hold on Golaghat 
by this time ; but as it is, although there were more deaths 
than usual returned froin ^ever in the year 1895, the figures 
for 1896 show a decli.ie to the normal level, and this is true 
of edic{s mauza considereH S(’*)arately, and the decline is most 
m rked in just those parts -rt’hich would be the first to be 
invaded by the disease, so that it is certain that this sub- 
division is not yet affected by the epidemic to any degree, 
although it is not impossible that it may have begun in a few 
isolated villages. There is also great d.Miger of the disease 
gaining admission by the river, just as it has done in the case 
of Mangdldai, Tezpjr, and Bislmath, etc , and it is certain to 
surmount the obstacles in one way or oilier before very long, 
if no steps are taken to prevent its doing so. With regard 
to the south bank of the river then, it may be said that 
the present condition of thing> is more favourable to the 
success of vigorous measures directed against the spread 
of the disease, than they have never been since the epidemic 
first attracted attention in the early eighties; and .it is not 
too much to say that if the present opportunity is neglected, 
the disease will certainly spread up to the end of the valley 
"beyond Dibrugarh, and from what I have seen of the char- 
acter of the country in the Sibsagar district, from the allu- 
vial nature of the whole of the soil of the valley, and from 
the recorded death-rate from fever in these districts, I see no 
reason to believe that the epidemic is likely to occasion Any less 
loss of life and revenue in these more easterly districts than it 
has already done in Nowgong, while the vastly greater import- 
arcc of the tea industry in the upper part of the valley will 
double the calamity produced by such a spread of the affection. 

The introduction and early spread of the disease in the 
The recent estui* Mangaldai subdivision has already been 

rtuTrii I mentioned that 
it has recently appeared among the 
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Kacharis of the north of the district, and has broken out 
among some of the labourers of this tribe on a tea garden near 
the hills. 

In Tezpur the disease has been introduced within the last 
three years, and information has been obtained with regard to 
many of the first cases, which is of great interest and import- 
ance. The town itself, as might ha^ been expected, was the 
first to suffer ; but fortunately, although several imported cases 
have died there, it does not yet seem to have spread exten- 
sively among the regular inhabitants, although some, in whose 
houses imported cases have lived, have suffered and died of 
the disease. With regard to its introduction into Tezpur town, 
it will suffice to record that the Civil Surgeon, Dr. Macnamara, 
writes in his report for 1896 as follows : 

“ As far as I can ascertain, there arc six or eight cases in the town 
all of which are traceable to Nowgong. They form two groups, one 
on the river bank above the town, and the other in the town on the 
north side of the dispensary.” 

1 can confirm this observation from personal observallon, 
for Dr, Macnamara was kind enough to take me to see them, 
anJ it is worthy of note that the first-mentioned group is in a 
Dorn village above the town, at the very spot where a ferry 
from the Nowgong side lands its passengers, and the villagers 
have asked to have this ferry moved from near them, on the 
ground that it has been the occasion of the disease being 
introduced amongst them. 

In the country around Tezpur, 1 found the disease had 
attacked, nearly all the villages to the north-west of the town, 
extending out for at least 5 miles, and there are other affected 
villages, considerably further north of the town among the tea 
gardens. The number of cases that I saw in any one village 
was small, but there can be no doubt that the epidemic has 
got a hold on the district, although it may be hoped it will 
follow the general rule, to which Mangaldai was an exception 
in not being so severe as it is on the south bank. 

Bishnath, which is to the east of Texpur, is also beginning 
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to be affected by the disease, a village about a ’aile from the 
ghiit having been attacked during the last rainy season (1896), 
while I have also been informed of an outbreak of the disease 
in some villages on the Bishnath side of Tezpur between the 
two places. I know of no outbreak of the disease to the 
east of Bishnath. 

, The facts given in this section mav be 

Summnry of the ^ ^ ' 

bro.Tcl f.icis' rnlaiinirio Slimmed UD ill the followiim* propositions ; 
the spre'id of the dis- 


(i) The epidemic of the malarial fever, which is known in 
Assam under the name of lala-djar^ shows itself in a district 
as a wave of increascil mortality returned under the head of 

Fever,” which takes two or throe years to reach its heii^hc, 
which is then maintained for anf>‘vlier three years, afier which it 
declines, Icavin;^ beiiiiid it a decrease both in the population, 
the amount of land under cuiiivatif'm, ami the land revenmr, to- 
gether with tracts of country fro n wliich all llu' inhabitants 
have been (deared oil. Tlv siM^onal d:s: ribu'i on of ilie 
disease is that of ordinary mal.irial ft.\er, only slightly more 
extendf'd. 

(j) There has been no altn‘atio!i in either the cli malic or 
pl'iV'^ical condition, or in tlie ^aiit iry sCi'.e ot t.he aflecled 
districts to account f<)r the origin or spru-id of ilie d. seise. 

(3) The diseast^ spread steadily up the soirli !)ank of the 
Brahmaputra river, along the grand trunk ri»ad, until it 
reached Nowging, where it sprea 1 b )t!i along the foot of 
the hills directly cast and al^o north-e*asl along the grand 
trunk road and the thickly-popnlaled banks of the Kulung 
and Kopeli rivers, but has been checked by tfie uninhabited 
tracts of jungle stretching east of Silghat and Joklabanda. 

(4) The districts on the north bank of the Brahmaputra 
river have suffered less severely than those on the south hank, 
owing to their being more spar*>oly populated; but vherever 
free inter-communication has existed between groups of villages 
on the north bank and the affected tracts on the south side, the 

U 
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disease has spread to the north bank, as has been seen in the 
case of parts of Goalpara, Barpeta, Mangaldai, Tezpur, and 
Bishnath. 

(5) Throughout its whole course the extension of the epide- 
mic has presented a persistent relationship to lines of communi- 
cation, both on land and in its frequent crossing of the river, 
which can only be explained on the supposition that it is spread 
by means of human intercourse, and hence is a communicable 
disease. 

The precise way in which it is carried must be left for 
consideration in the next section. 
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SECTION VII. 

ON THE COMMUNICABILITY OF KALA-AZAR. 

We have seen in the last section that the general distribu- 
tion of h&la-dzar is that of a communicable disease, and that 
it always spreads along the lines of traffic or human inter- 
course, while it is checked by any tract of uninhabited country 
through which there is no road ; that it has crossed the 
Brahmaputra river on several occasions, always in the lines 
of the greatest traffic, and that the way it has gradually 
crept up the Assam Valley, cannot be explained on any 
local change of the soil or sanitary condiiions of the affected 
districts, while the natives themselves, and also many of 
the Europeans who have come into intimate contact with 
the disease, agree in believing that the disease is in some way 
communicable from man to man, while this opinion w’as 
confirmed by Dr. Giles as a result of his investigation in 
1889-90. It is then of the first importance to try and trace 
in what way the disease is transmitted from place to place. 
In order to ascertain in what way, if any, its progress can be 
checked, for it is evident that its spread cannot be explained 
on the ground of its being anchylostomiasis, as this is not the 
cause of the affection. 

That this has not yet been done, and that there are some 
nho are still sceptical as to the disease being communicable 
at all, is due to the great difficulties in tracing the spread 
of an affection, which must be present in any individual case 
for a long period, always several weeks, and often two or 
three months before it is recognisable from such a universally 
present disease as ordinary malarial fever, and from which 
it may, individually considered, be absolutely indistinguish- * 
able throughout its whole course, and sometimes whose very 
presence in a village, or even on a tea garden, has not be^ 
recognised until it had produced a great increase in the dea^h- 
rate, which may take it at least a year to bring about. When 
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it is rememberf;d that outbreaks of such diseases as 
cholera and plague, which have an incubation of period of 
only a few days, and which are so rapidly fatal as to 
immediately attract attention, are yet not unfrequently 
impossible to trace to their original source, it is not surprising 
that it has been found difficult hitherto to conclusively prove 
the communicability of kdla-dsar, although I have met 
very few in Assam who were not perfectly convinced that 
it is so. 

'In the course of my earlier travels in Assam, I every now- 
end-then met with instances i.a which the history of infection 
seemed to be very clear, and which encouraged me to hope 
that a systematic inquiry into this part of the subject would 
produce interesting and very valuable results. A tour w.as 
accordingly undertaken through certain parts of the Now- 
gong, Mangaldai, and Tezpur districts, that is, those which 
had most recently been attacked by the epidemic, in order 
to test this point, and it may be said at once that I was much 
astonished with the frequency with which a clear history of 
the introduction of (he disease by means of human intercourse 
could be obtained, and still more by the remarkable way in 
which the villagers very often recognised the first case, which 
occurred amongst them, as something quite different from 
anything they had previously experienced within the memory 
of the oldest. In the great majority of villages, in which 
either the headman or a relation of the first case of the 
disease could be questioned, a clear history was obtained. 
This will be best illustrated by the narration of a morning's 
work, and then instances which illustrate the various ways in 
which the disease is spread, and other points of importance, 
will be given. 

In the course of a five hours’ tramp around six villages 

A mornini^V inquiries in near Lunka, in the south-east corner 
•OHM afteciea villages. of the Nowgong district, the following 

results were obtained. As far as possible, leading questions 
.were avoided, and it was generally only necessary, after 
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ascertaining how long they had suffered from the disease, to 
ask how it began, and immediately would come the answer, 
that the first case was such and such a man, who had returned 
from such and such a village, which was at the time affected 
• with kdla’dzar, suffering from fever, and that the next case 
or two were members of his household, after which it had 
spread to the others in the village. Notes in short-hand 
were taken on the spot in each case. 

The headman of the village informed me that four years 
, ago, in March, his son-in-law came to 

Village L. . . 

live in this village from another, four 
miles away, which was affected with kdla-dzar at that time, 
and he had also been in Nowgong town a short time before, 
where the disease was also very prevalent. At the date of 
his return he was suffering from fever, which had begun 
when he was in the neighbouring village. He was the first 
to die of kdla-amir in this village, and the next case was that 
of a man Avho lived close to him, and who used frequently 
to come and sit with him when he was ill. After that it 
spread to the others in the village, but the infection of indivi- 
dual cases was not known. Two-thirds of the people of this 
village are said by the headman, who is responsible for the 
registration of the deaths, to h.-*vc died during the epidemic, 
but at the present time (December 1896) it is much less, 
although I saw several well-marked cases. They were inclined 
to very seriously consider my suggestion to remove their 
houses to a new site during the cold weather, as they were 
convinced that the soil and houses were infected. In one 
house in this village seven of the members of the family had 
died of the disease, and the other two now have it. They 
were also certain that any one who lived in a house in which 
other cases of the disease resided, was very likely to get it, 
.and that it was often spread by orphans, who had lost their 
parents of the disease, being taken into other houses, which 
had been previously free from it. In this village, out of five 
men who took opium regularly before it was attacked by the. 
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disease, four had escaped, and the fifth only got it after seven 
of his household had suffered from it. Many of them now took 
it, as they were convinced that those who did so, were both 
less likely to suffer from it, and also had a better chance of 
recovering; and they showed me a boy, who bad been given 
three grains of the drug a day while he was suffering from /-d/a- 
azdr, and who was now quite w'ell. It is worthy of note that 
this history of an increased consumption of opium sihce the 
appearance of the epidemic, and as a direct result of it, was 
obtained in all the villages around here, which are inhabited 
by the Hosais — a people who are addicted to the habit ; and 
on inquiry at the local opium shop, this increased consump- 
tion was confirmed. 

A man lived for twelve days in a village on the Jumuna 
river (only a few miles from here), in which. 
^ " there was kala-nzdr at the lime, and got 

fever whilst there, and returned with it to this village. He 
and his brother, who lived in the same house with him, were 
the first to die of the disease in this pHice, and it afterw’ards 
spread through ihe village. There have been very few fresh 
cases this year, having been the worst year. 

This village was found to be deserted, although a 
month previously there were two lamilies 

Village n.i. three bad cases of the 

disease among them. I subsequently learnt that two of 
these had dieil, and the people had then gone to live in 
another village not far off, which had, however, previously 
suffered from the epidemic. It is easy to see how disease 
might be spread in such a way as this, as, indeed, it often is. 

Had suffered from the epidemic for the last five 
years ; 1895 was the worst year. The 

Village H. • . . , 

first case was that of a man of this village 
(whose name as usual w’as given), who was a boat- 
man. He went to Roha (some 30 miles off) and came 
back with fever, of which he died in this village. The 
second case was that of a man who used to go and eat in 
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the house of the first case, and the third and fourth cases 
were the wife and son, respectively, of the first case. The 
whole of the family of the second sufferer died of the disease. 
The first cases occurred during the rainy season. When 
nearly all the first infected family had died of the disease, 
another brother came to live with one of them, who had 
the fever, and this brother also got fever and died of 
kdla-dzar. 


\*il!age D-n. 


Kdla-dzar has been present here for the last five years* 
The headman of this village first got fever 
in another village, one mile off, where it 
was prevalent at that time. This was in the month of 
January, and on his return to this village, some of his family 
next got the fever, but it was not until 
season that it spread to others in the 
persons have died of the disease here. 


the ensuing rainy 
village, About 8o 


This 


village 


Village G-a. 


has suffered for three years from kdla- 
dzar, and about half the people have 
died of the disease. The first case 
was that of a men who came from Doboka (a large 
village, some 15 miles from this place) with fever, and 
died in this village of kdla-dzar. There was kdla-dzar 
in Doboka at the time he got fever there. Two others 
afterwards died in his house. In the same year, a woman 
married a man of this village, and came to live here from a 
neighbouring one. Soon after she came, it was noticed 
that she had fever, and six months later she died of kdla- 
dzar, and her husband left the village. It was subsequently 
ascertained by the villagers that this woman had lost a husband 
of the disease before marrying this man. Here then we have 
two separate infected people coming to live in this village 
in one year, although it was apparently only through the first 
that the disease was spread here. In this village again, out 
of ten or eleven, who took opium before the epidemic fev;^ 
broke out, none died of the disease, and many more now take 
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This group of villages is situated in a very out-of-the 
way part of the district, and it will be noticed that in some 
of them the disease was brought from a distance by persons 
coming to live in them after having contracted the fever in 
one or other of the larger and earlier infected places, while 
others are infected from the neighbouring villages into which 
the disease was first introduced from some little distance. 
This is the usual way in which the disease travels, and the 
very irregular distribution of the affected villages in any 
part of a district which is just being invaded by the epidemic, 
is thus accounted for. Subsequently, when once the disease 
has broken out in a few villages in any place, the frequent 
inter-communication between the affected and unaffected 
villages ensures all of them being attacked sooner or later, 
except in the rare cases where the villagers recognise in 
time the infectiousness ot the disease, and cut off all com- 
munication with those who have got it, and then a part of 
a village may escape, although it is present in the rest of the 
same village from which it is only separated by two or three 
hundred yards of lice-fields. Another common mode of 
conveyance of the disease is through the custom, amounting 
almost to a religious duty, of the people visiting sick relatives 
in the neighbouring villages, which very often means eating 
and sleeping with them. Again, I have met with instances in 
which the disease was sjiread by persons who are actually 
suffering from it, and who have lost all near relatives on whom 
they were dependent, being taken into the houses of other 
relations in different and previously unaffected villages. In 
these and many other ways the disease, when once it has 
been introduced into a district, spreads slowly and surely, but 
in a very irregular m.anner until almost every village suffers. 

The day’s experience which 1 have detailed above, taken 
with facts that had previously come to my knowledge, quite 
convinced me of the communicability of the disease; but 
as this is a most important and crucial point, both from 
the theoretical and practical points of view, I subsequently 



Communicability oj kdla-dzar. 


*53 


tramped over 150 miles from village to village along roads and 
across country, chiefly in l&e Mangaldai district (as, owing to 
the comparatively slow spread of the disease there, it offered 
the most favourable field for my inquiries), in order to collect 
convincing evidence on this point. The results confirmed and 
extended those previously obtained, and left no possibility of 
doubt in my mind that the popular, and nearly universally-held, 
view of the communicability of the disease was based on 
absolutely uncontrovertible facts. A few of the more typical 
and practically important instances only need be given here, 
taken from notes made in the villages in course of this part of 
my inquiries. 

The following history of a hasti (collection of houses) in 
Mangaldai town is of great interest from several points of 
view. The first case was that of a boy who was brought by 
his mother when suffering fr^mi the disease to stay with a 
relative in this village. They brought him in the hope that he 
might get rid of his fever here. He only stayed two weeks in 
the village, and then was taken back to Gauhati, from which 
place he had come, and he died there. At about the same 
time, another w'oman brought her son, aged 1 7, who also had 
kdla-asdr, and they stayed one month, when they also' returned 
to Gauhati. These events occurred in the cold weather, and 
up to this time none cf the permanent inhabitants of the 
villace had suffered from the disease. A month or two after 
these two boys had left, two men of the village were attacked 
by kdla-dzar. One of these lived in the house in which the 
first boy had resided, while he w'as in the village, and 
a year later his brother also died of the disease. The 
other man lived in the house in which the young man 
from Gauhati with kdla-dzar had resided, but his wife, who 
was the only person who lived with him, escaped. These iwo 
early cases occurred at the beginning of the rainy season, 
and during the rains it spread to others in the village, 
and eventually two-thirds of the people died. A year ago, 
that b, at the beginning of 1 896, they decided to move the site 

X 


»54 


Refort on Kdla-dsar» 


of their village, as the disease was still very fatal among them. 
They moved to a different piece of land which is between one 
and two hundred yards from the old site. The deserted 
site still remains unoccupied, for, when it was proposed to 
build police lines on it, all the men of the force so strongly 
objected on the ground of the fear of infection, that the pro- 
posal was abandoned. It took these people, who had been 
reduced from about 600 to only 200, one month to effect the 
move. They had at the time of my visit been a year in the 
new place. During the year before they moved, they had 20 
deaths from kdla-dzar, and at the time of their moving, they 
had two cases, which they took with them. One of these died 
soon after, but the other recovered. Two new cases only 
appeared in the last year, one of whom was noticed to have 
fever very soon after they had moved, the other began early 
in the rains. Of these last two, the former recovered and the 
latter died. The two cases who recovered, or were at least 
alive and much better in January 1897, are shown on the 
right of the photograph cases at the Mangaldai dispensary, 
which was taken in August 1896, opposite page 33. I have met 
with other instances in which w'hole villages have been moved 
to new sites during the cold weather, purely in order to get rid 
of the disease, and it was very commonly done by the Garos 
years ago for the same reason. 

No more conclusive evidence of the communicability of the 
disease could be wished for than that furnished by this in- 
stance ; but what is of the greatest interest is the proof which it 
furnishes of the infection being of an indirect nature in some in- 
stances, for the two sufferers from kdla-daar, who undoubtedly 
infected this village, had both left it a month or two before 
the persons who resided in the very two houses in which they 
bad lived, began to get fever. It is of course possible that 
the disease may have a long incubation period, but this is very 
unlikely, for the fact that I have met with an instance in which 
a man got the fever within three days of arriving in Gauhati, 
although he only stayed there one week, and then returned to 
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his own village, which previously had not had a case, he died 
of the disease and infected the place, which shows that tlMl 
incubation period may be very short, and other instances 
point in the same way. The houses must in this case have 
.been infected during the residence of these cases, and 
when the rains came on, the infection became active, which 
is in accordance with the much greater prevalence of the 
disease during this season of the year. The good effect of 
moving the site of the village during the cild weather, as 
is shown by their much greater freedom from the disease 
in the ensuing rainy season, is of the utmost importance, 
and will be referred to again. 

The peculiar distribution of the affected villages was well 
see*! around Mangaldai. Thus, although many of the villages 
had been affected from four to six years, yet others, a few miles 
off, or even in the middle of those affected, had so far entirely 
escaped. Thus, in walking ri miles due north from Man- 
galdai town, along a main road, nearly all the villages met with 
in the first 4 miles, had suffered very badly from the 
epidemic for several years past ; in the next 3 miles, some 
of them only had suffered, and these less severely, while in 
the last 4 miles I could not find a single case. The 
middle zone was the most interesting and instructive, as the 
following case will show ; — A village, 4 miles from Mangaldai, 
had been attacked six years ago, and had lost 100 out of 600 
inhabitants. Three miles further north was a village which 
had only had one case, in the person of a girl, who had 
married a man in the village nine months before having come 
from a village, 4 miles further south, which had suffered 
very severely from the disease. It was found, very soon after 
her arrival, that she had had fever in her own village, and a 
few months later she became very bad with it, so the people 
of the village turned her out, as they said she had kdia-dzar. 
She went back to her old village, but here they also would 
not admit her. She then went to her father, who lived in/ a 
village just across the road from that in which her husband 
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lived ; but as this village was also free from the disease, the 
people objected to having her, but her father bui/t a tempo- 
rary hut for her outside the village, in the middle of the rice- 
fields, which were now dried up. I saw all the people in con- 
nection with this case, and also the patient herself, who was 
in a terribly wasted condition, and had a very large spleen and 
liver, and dropsy of the feet, and 1 tried to get her sent to the 
hospital, but this the father said would be against his religion 
as long as he was able to support her. I mention this case 
to show the terror the people have of the disease, and the 
extremes they will go to in order to prevent it being introduced 
into their villages, because 1 am convinced that in the Mangal- 
dai district, the spread of the epidemic has been parrially 
checked by means of this kind of action on the part of the 
people. A similar condition of things was found along 
another road, which runs parallel to the one that 1 have just 
described, but separated from it by a river and about three 
miles of country. This is the main road north from the 
Rangamati-ghdt, and about 1 1 miles up it there is a village, 
two parts of which have had the disease for four or five years, 
while the third part, which is separated from the rest by about 
two hundred yards of rice-land, has entirely escaped. On 
inquiry here the headman told me that ever since the disease 
had been prevalent in this part of the district, he would not let 
any one from his part of the village hold any communication 
with the infected villages, and he carried this to such a degree, 
that when any of his people had relatives ill with the fever, he 
would not allow them to be visited, even if they lived in the 
other parts of their own village ; and if they died, their funeral 
was not attended. This is of course against all their customs 
and religion, and it must have required a very strong belief 
in the communicability of the disease for such a thing to be 
possible. The good effect was, however, undoubted, as every 
other village, but this one in the immediate vicinity bad suffered 
severely from the epidenucs. This man had an idea that if 
anj one bought any article of value which had belonged to a 
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man who had died of kdla-dzar, he would be liable to get the 
disease. This was also so strongly the belief in the Kamrup 
district a few years back, that the property and even the cattle 
of persons who had died of kdla-dsar, were left untouched by 
not only the relatives of the deceased, but by everyone else for 
fear of infection. That this is one of the ways in which the 
disease may be spread, is very likely, when we consider that 
the bargaining over such sales may last two or three days, and 
will be carried on in the affected village, and usually in the 
infected house, and I found an instance in which the infec- 
tion had probabh' taken place in this way in another part of 
this very village. A few miles further north along this same 
road was a small village of Brahmins, who had no relations or 
peoffle of their caste in the neighbourhood, and who were free 
of the disease. Quite close to them, but the other side of the 
road, w’as a collection of honses in which some fifty people 
remained, while some forty had died of kdla-dsar. The 
history of the introduction here was very instructive. At first 
they said they did not know how it came, although they gave 
me the name of the first case. On enquiry I found the wife of 
this man was still alive, and on questioning her I ascertained 
that her deceased husband had a brother suffering from the 
disease, who used to visit him, and eat and sleep in his house 
w'hile he was ill with the fever, although he lived in another 
village, two and a half miles away. My informant's husband 
then got the disease from his brother, and his son was the next 
victim, after which it spread to other families. Here, again, 
another part of this village, which was situated some quarter 
of a mile away, cut off all communication with this affected 
part, and still remained free from the epidemic,*although the 
affected part had been attacked four years ago, and was now 
rather better than it had been. A big village further still to 
the north had suffered seveiely for four years, but a small one 
of a different caste near them had so far escaped, while only 
some two miles further up nearly every village was free of this 
disease, and to the west two or three malts in from the road 
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the disease had not reached so far north by three or four 
miles as it had along the main road. 

The above facts are sufficient to prove that when all com- 
munication is cut off between one village and another, either 
by caste restrictions or by voluntary abstention, from visiting 
between related villages, then the spread of the disease is 
greatly, or even entirely, impeded. Further, when there is any 
special communication between a village and an infected 
part of the country, which is not shared in by the surrounding 
villages, then the communicating village may alone be attacked, 
as the following instance shows. On enquiry from the tahsildar 
of the Kalaigaon division as to what villages were affected in his 
part of the district (which as yet is scarcely touched by the 
disease), he gave me the names of four or five in which, he said, 
the disease was beginning. As 1 was anxious to test the cor- 
rectness of his information, as well as to visit some of the most 
recently-affected places, I made a point of going to some of 
those he had indicated. I found his information was perfectly 
correct, for, owing to his being responsible for the collection of 
the land revenue, he is immediately made aware of any unusual 
mortality in the villages under his care by the consequent re- 
duction in the amount of land cultivated. One of these places 
was called Berhampore, and after some difficulty 1 found it more 
than two miles from any road, and surrounded by unaffected 
villages ; in fact, the last place which one would have expected 
to have been singled out for attack by the disease. When, 
however, 1 ascertained that it was a farm belonging to people 
of the Sipajhar district, which had suffered very severely from 
the disease for the last six or seven years, the mystery was 
explained, and -on enquiry I found the first cases in this village 
were in persons who had been brought from Sipajhar in the 
hope of the change doing them good, and other cases had 
occurred in some of the houses in which they had lived. 

Another very instructive case is the following. It has been 
mentioned in Section Vi that there is a long stretch of very 
sparsely inhabited jungle to the west of MangaH^ i town 
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between it and Tezpur, which the epidemic has not yet 
crossed. There is, however, a village in about the centre dt 
this tract, 17 miles from Mangaldai town, which has recently 
become infected. The first case was a poUceman who 
returned to his home here from Mangaldai town on sick leave 
in October 1896, suffering from kdla-dzar. In January 1897, 
a member of his household had also got the disease. Here 
we see the disease carried 1 7 miles, but it must be noted that 
Maagald?; town and district had suffered from the epidemic for 
six years before it was carried over this stretch of jungle. 

A few days liter I visited the Sipajhar district, and found 
that the disease is now dying out of this part ; but in the course 
of a walk across country there, I was much struck by seeing 
patches of jungle grass of from one to three years’ growth in the 
midst of stretches of rice-fields. On looking closer, the low 
ridges, which serve to retain the water on such ground during 
the rainy season, were found to also traverse these patches, 
showing that they had been cultivated within a short period. 
On enquiry it was ascertained that this jungle was growing on 
iand which had formerly been cultivated by families, all of whose 
working members had died of the epidemic ; and as there were 
not sufficient adults left in the villages to take up this land, 
it had fallen out of cultivation. Further experience showed 
that very fairly accurate estimations of the proportion of deaths 
from kdla-dzar in these villages could be made from the con- 
dition of the fields around them. The extent of this may be 
gathered from the fact that the amount of land under cultiva- 
tion in this mauza alone has fallen from 16,969 bighas ia 
1891-9210 13,63610 1895-96,01 a decrease of 3,333* 
about one-sixth of the whole. 

It is also a fact that nearly all the first . cases which oc* 
curred in Tezpur town were traceable to Nowgong or Gauhaci. 
Thus, according to a report by Dr. Macnamara, the diseaae was 
first introduced into a house opposite the club, by a man ftom 
Gauhati suffering from kdla-dzar, of which he sulMMiiaenri^ 
died, living in tlus house for three moatHS) wfaffe a seettod 



i6o 


Beport on Kdla-dsmr. 


Gauhali man stayed there for two weeks and went away very 
ill with fever. Then a boy in this house died of kdla'-dsar, 
after an illness of two years, and subsequently three others died 
of the disease in the same house. 1 myself found there had 
been two deaths from the disease in a row of native houses 


in the bazar within one week, both in the persons of people 
who had come from Nowgong suffering from the disease. In 
short, all the facts with regard to the recent infection of Tez- 
pur town go to prove that the disease has been introduced 
by sufferers from the disease coming to live here from the 
Nowgong and Gauhati districts. 1 have met with an instance 
in which the disease was apparently introduced into a village 
some 30 miles from Nowgong station by a school boy returning 
from there with the disease, and a place north of Gauhati is 
recorded as having become infected in a similar way. 

Enough has been written to show, both from specific 
instances and from the peculiar distribution of the disease in 
neighbouring villages, that it is a communicable affection, and 
that the infection is often of an indirect nature. The explana* 
tion of the facts recorded in this section, and the exact manner 
in which the infection takes place, will be considered in Section 
IX after the origin of the disease has been described. 

1 have not seen any cases myself of the disease in Euro- 
peans, but have given in Section II, page 

Infection in Euro- g- information I have collected with 
peani. ' ' 

regard to the instances which have 
occurred, of their suffering from the affection. In only two 
cases, however, was I able to get reliable information as to 
the habits, etc., of the sufferers. In one of these a forest 
officer had an orderly coming constantly into his bungalow, 
who had the disease at the time, and who died of it ; and in the 
other a police officer employed as punka-coolies more than 
one boy, who had tho disease at the time he was working in 
the bungalow, and who subsequently died of it. These boys 
used to sit on tho floor of bis office within a few feet of him, 
the punha*wlffie he was dmng Us work. Both the 
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officer in question and also his young son contracted and died 
of the disease. 

The usual ways in which tea gardens became infected is 
of importance, as a knowledge of it will 
gardens. allow ot proper precautions being taken to 

avoid it. I am indebted to Dr. Dodds 
Price, of Nowgong, for nearly all the information I have obtained 
on this part of the subject. He has been most kind in work- 
ing out various figures and facts for me concerning it in the 
gardens under his care. 

The diseos^^" ' early always appears first in coolies who 
have been years on the garden, and who should be acclimatised 
against malaria if such a thing is possible. The reason why 
they get it is because they have relations and connections in 
the surrounding villages, which recently imported coolies have 
not, and the old coolies therefore are more likely to visit any 
neighbouring infected villages. Now two of the gardens which 
suffered most in the Nowgong district were infected in this way 
from a small village which was within a mile or so of both of 
them, and which had the disease so badly that they nearly all 
died of it, and the survivors eventually deserted the site, which 
still remains unoccupied. On one of these gardens, moreover, 
two of the earliest cases were in the dik-runners, who used to 
go into Nowgong station and stay there a night before return- 
ing, and that at the very time when the disease was bad 
in the town. The true nature of the disease was not at first 
recognised, but it was thought that the garden had become 
unhealthy for some unknown reason, as there were more fever 
cases than usual, and these were very resistent to treatment 
with ordinary doses of quinine, etc. Some of them were 
therefore removed to other sections of the garden, and 
between this and the general inter-communication between an 
out-garden and the headquarters, the disease broke out in 
the central, and also in the furthest out-garden, sothe 6 
miles from that first affected. The death-rate in this 
furthest out-garden became very high, so some of the 
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affected coolies were moved out of it ; and in order to 
carry on the work, 28 selected healthy coolies, who had 
been many years on the garden, and who were thought 
to be least likely to suffer from any form of malarial fever 
(for the disease was considered to be such from the 
beginning) were moved into the infected lines of this out- 
garden. No less than 14 of these c8 healthy selected coolies 
contracted the disease, and almost all of them died of it, and 
many of those who got it were related to each other. Vigor- 
ous measures are now being taken to eradicate the disease, — 
new lines have been built during the cold weather, into which 
all the healthy coolies have been moved, and the old ones will 
be burnt down, and not re-occupied for some years at least. 

The beginning of the disease on another garden of this 
district is very instructive. The first case was diagnosed 
early in July by Dr. Price and myself. The patient was an old 
coolie, who had settled down on the garden, where he had 
worked for many years, and had connections in villages around. 
He had had constant fever for some two months, and already 
had a large spleen and liver, and was rather dark in the face. 
Within a month he had died of kt'ihi-azar, and a brother of 
his had got the disease. The second brother died in another 
six weeks, and a third brother was then getting fever, and he 
died early in January 1897, so that all three brothers had died 
within six months of the disease, and there was not another 
case on the garden, nor is there one at the time of writing, 
namely, early in March. The houses occupied by these people 
have been destroyed by fire, and the other inhabitants of the 
group are being watched. 

In another one garden two successive Assamese wives of 
a garden sirdar have died of kdia-dzar within i8 months ; but 
as they were purdah women, there was no opportunity for 
other coolies in the lines to come near them, and no other 
cases have occurred. 

Once more, since the disease has been epidemic at the 
headquarters of the garden which has been mentioned as 
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having suffered most severely, as many as possible of the 
new coolies have been put in a new line just about 200 yards 
from the badly infected lines. In January 1895, a batch 
of 200 coolies arrived on this garden, and 150 of them 
were placed in the new lines, but 50 were put in the old 
infected lines for want of room. During the two following 
years, 2 of the 150 new line coolies died from dysentery, 
but none from kdla-dzar ; during the same period, 10 out of 
the 50 old line coolies died, 8 of the deaths being from kdla- 
dzar. Thus 16 per cent, of the 50, who lived in the infected 
lines, died in two years of the epidemic fever, but none of the 
150 coolies of the same batch who lived in the new line some 
200 yards from the old ones. Comm-nl seems nnnecessary , 
as the figures speak for themselves. 

The exact way in which the first cases occur on any gar- 
den is not always very easy to trace, especially if, as has 
usually been the case hitherto, the disease is at first thought 
to be ordinary malarial fever. The following case is an in- 
teresting one in this connection ■,\n out-garden at the end 
of a valley, and consetjuently with no traffic through it, suffered 
severely from the disease, and the main garden to -which it 
belongs now also has the disease rather badly. A neigh- 
bouring garden, only one mile from the first-mentioned out- 
garden, but under a separate management, has remained quite 
free of the disease for several years, during which its near 
neighbour was suffering so severely. This peculiar distribu- 
tion of the disease was not ea?y to explain until it transpired 
that the badly infected out-garden was almost entirely worked 
by old coolies, many of the relatives of whom had settled in 
a village, some 8 miles distant, near the out-garden, the lines 
of which have been already mentioned as having been moved 
on account of the seventy of the disease in them. This 
village has also suffered from the disease, and through them 
doubtless their relatives in the out-of-the-way garden at the 
end of the valley became infected. 

In another part of the Now'gong district, there bad been 
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no kdla-dzar in any of a series of three or four gardens until 
the last month or two. These gardens have recently been 
placed under a new manager, whose father also managed a 
garden, some 40 miles off, up to three months ago, when he 
left the district. A case of kdla-dzar has recently been 
detected on one of the first-mentioned gardens in the person 
of an old servant of the last-mentioned distant garden, 
which had suffered very severely from the epidemic. This 
man had come to the garden on which he now lives, when 
.his old master left the district. During the last few months 
there has been a good deal of communication between the 
two gardens, and the disease is now present in a village near 
the newly-infected garden, and in two of the garden coolies, 
but active measures are being taken, and the early detection of 
the disease should allow of a severe epidemic on this instance 
being avoided. 

The above evidence regarding the spread of the dis- 
ease on tea gardens confirms that derived from the villages 
of the affected districts, and the fads recorded in this section, 
taken with those relating to the general distribution of the 
disease given in Section VI, prove that the disease is a com- 
municable one, but that it is usually necessary to visit or 
reside in a house or village which is infected in order to con- 
tract the disease. 

The question remains to be considered— How then did a 
malarial fever get this povrer of communicability ? In order to 
answer this, the origin of the epidemic must first be ascertained. 
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SECTION VIII. 

THE ORIGIN OF kAlA-AZAR AND ITS RESEMBLANCE TO THE 
“BARDVVAN FEVER” EPIDEMIC. 

I have not been able to find any attempt whatever in the 
numerous reports on the subject of kdla-dzar to explain the 
origin of the epidemic. It seems to have been generally 
taken for granted that the disease is endemic in the Garo 
Hills, and has been so far a very long period, and that it 
spread from ther-' in the early eighties to Goalpara, at the 
foot of the hills, and has been epidemic in the Assam Valley 
ever since. Why it should have suddenly spread in this way, 
has never been explained. Dr. Giles makes no attempt in 
his report to solve the mystery, but in a letter to the Chief 
Commissioner of Assam, dated Sanawar, the 27th June 1892, 
he writes — 

” My por.sonal opinion is that the disrasr has been introduced, 
within the last thirty years or so, and its app.-arance in the tea gardens 
as what is now called beri-beri and in the Garo Hills as kala-dsar, 
are alike phenomena, dependent on the improvement of communica- 
tions and increase of intercourse which have resulted from the estab- 
lishment of British rule, and the consequent advance in civilisa- 
tion.” 

The question is, however, one of cons derable practical 
importance, for if the cpide nic arose from a disease which is 
always present in the Garo Hills, it may do so again at any 
lime, and unless we know what causes it thus to spread, w'e 
shall not be in a better position to meet it than we were in the 
eighties. If, on the other hand, it is not endemic in these 
hills, but was introduced therefrom without, a correct knoiir- 
ledge of its true origin will be equally of importance Again, 
it has never been explained why the disease never broke out 
to the south of the Garo Hills, and spread to Mymensingh aod 
Sylhet, as it might have been expected to have done at the 
same time that it spread up the Assam Valley, if it really 
arose in these bills. 
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In order to try and throw some light in these questions, 

I visited the Garo Hills, and examined all the administrative 
reports as far back as 1870, at which date they were com- 
menced, with the result of obtaining much valuable informa- 
tion which, together with a subsequent and complimentary 
examination of the Bengal Sanitary Reports of the seventies, 
has resulted in a ccmplete solution of the origin of the epi- 
demic. 

It was mentioned in the first section of this report that 
three different statements as to the probable date at which 
hila-azar was fiist noticed in the Garo Hills, are to be found 
in the earliest description of the disease, showing that this 
point was not clearly made out at that time. A more definite 
idea can, howesa-r, be derived from the fact that the Garos 
themselves called the disease “ .Sirkari disea^i.-,” or " .Saheb’s 
disease,” not because the liuropeaas suffered from it, for up 
to that time they had entirely escape J, but because they said 
the disease was link Oivwn among the n until after the Sahebs 
took over their country. Now although Tura, the head- 
quarters of the di-lricl, was occupied in 18O7, the greater part 
of the country wa^ not taken over until after ilic expedition of 
1871-72, so Hut the eiiidemic was .apparently not known until 
after tills date. On the other h.inJ, Col.niel M.ixwell, wh ) 
was in charge of the disiriei in iSSi — kb writes to me — 

“ Klitrrly ti.uns have oll< n toKl m.- tlieir gr.iin!l.alijer> liit d yf the 
disc.ise, \vlii( Ii, however, w.is not so virulent as it li.is lately become.” 

Now it is obvious that, as the disease is only a very intense 
form of makiria, tlie Garo people f.ir generati ms past, indeed, 
as long as the physical eonfornuiion of the country has been 
in its present state, imisl have died of chronic malarial disease 
indistinguishable, individually considered, from that subse- 
quently called kdla-dzar, but it does not follow that the disease 
has been present in an epidemiQ and communicable form all 
that time ; in fact, Colonel Maxwell himself states that it was 
not "formerly of so virulent a type. 

That is the true explanation of the apparent discrepancies 
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is shown by a study of the oldest records, from which it 
appears that the statements that the disease has been in the 
Garo Hills "as far back as 1809,” and that the Garos give 
accounts of it " at periods varying from 3 to 30 years,” are 
based on reports of the disease in 1869 and 1873, in which from 
one to five cases of malarial cachexia are described as having 
been found in several villages spread over many miles of 
country, which are all noted as being at the foot of the hills in 
extremely malarious places, and the average duration of which 
cases is said to have been about two years. It is particularly 
noted that the disease is not met with in the higher land in the 
imerior of the district. Now, in the accounts of the epidemic 
in the early eighties in the Garo Hills, it i-^ recorded that the 
disease attacked the villages in the hills themselves, and, 
moreover, the cases in the villages were much more numerous 
and of much shorter duration than ihosi* above described, .so 
that it is evident that the earlier descriptions a|)ply to the 
ordinary malarial cachexia In the tcrai tracts of the country, 
and not to the epidemic malaria of later years, while it also 
follows that the term kain-dzar is the Garo term for ordinary 
malarial cachexiti, which wa,s very naturally al.so u.scd to 
describe the e|)idemic dis(>ase, for the condition induced by 
the latter was identical with the former. 

Fortunately, it has been possible to get clear evidence as 
to tbe exact date when it did become epidemic at the foot of 
the (jaro lldls, for it began there, and no- in the bills them- 
selves. On lu(»king thriiugh the administrative reports of 
the district, it appeared that the revenue was collected in the 
form of a house-tax, and that when f ir any reason the esti- 
mated amount was not realised, an explanation of the reason 
of the deficiency was recorded in the reports. Now up to 
the year 1875 the revenue was always collectid in full, with 
an occasional slight remission, owing to the destruction of the 
crops in certain places owing ta a flood or some such cause. 
In 1875, it is recorded that there was a deficiency of revenue 
from some villages in the south-west corner of the district 
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owing to several families having died of a disease called 
kala-hdzar^ which seems to show that the term was not a 
familiar one, as in the reports of subsequent years it is rightly 
called “ kdla-dzar.^^ From this date onwards, it is regularly 
referred to year by year as causing the deaths of a large 
proportion of the people of various villages’ and thus occasion- 
ing a loss of revenue and depopulating certain portions of the 
country chiefly at the foot of the hills. With regard to the 
spread of the disease, Colonel Maxwell writes— 

“The home of the disease, in my experience, is the Karaibar* 
Mehal ” (to the south-west of the district, and the part above alluded 
to as the first place mentioned in the administrative reports as 
suffering) “ in the west of the hills. There the numerous villages 
marked on the map arc entirely gone, and there only in i88i, when I 
went to the district, was the sickness raging ; from this tract the disease 
travelled slowly towards Tura” (in the centre of. the hills, observe that 
it spread up from the foot of the hills to the hills .themselves, not in 
the reverse direction, as would have been the case if it had arisen in 
the hills) “and on to Damra in the plains at the foot of the hills to the 
south-east to Goal|)ara town via the bridle-path to Rongrengiri and 
Damra. 'Fhcnce it spread to the Assam plains, and it also worked 
its way back and attacked the Garo villages to the east of the 
district. 

I am also indebted to Colonel Maxwell for the following 
most important piece of information : 

The first lime kdla-az.jr was brought to notice was at a place 
called Jh ngal Kutta, at the foot of the hills south of Ohubri. I 
think this was after 1S72. th.at is, after we occupied Tura, as 
the Civil Surgeon of the Ciaro Hills investigated the sickness. 
The people attacked all died, and the disease ceased in that 
locality.'* 

This last sentence is a most significant one, as it shows 
that the people were quite ignorant of the virulence and 
fatality of ihe disease, which so suddenly attacked them, or 
they would have adopted the measures which they subsequent- 
ly learnt to be the only means of escape from being annihilated, 
and would have descried the affected sites of their villages, and 
dispersed and built new houses in separate places, as they did 
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later on when they became familiar with the epidemic which 
was exterminating them, to such an extent that the Deputy 
Commissioners of this district to this day complain that when 
they visit such and such a village, they have to go over from 
one to three square miles of ground in order to find all the 
houses. 

Still more important is the fact that the place Bengal 
Kutta, which appears to have been attacked at just about the 
same time as Karaibari, is 50 miles distance from the last- 
named place, a distance which would have taken at best four 
or five years for the disease to spread over if it travelled at 
the same rate as it subsequently did in other districts ; so that 
the disease must have broken out independently at these two 
places. Moreover, Bengal Kutta is just about opposite to the 
Jatrapurghdt on the other side of the Brahmaputra river, 
which is one of the main lines of traffic between Rungpore 
and the foot of the Garo Hills, while the other main line is 
between Chilmari in Rungpore and the Karaibari or Mohen* 
draganj district. The full significance of these facts will be 
seen later in this section. 

It is evident then that up to 1873 there had been no loss 
of revenue due to the ravages of the epidemic malaria, first 
called kdla-dsar in the Garo Hills, but that subsequently to 
that date it spread steadily through the district. Moreover, 
it began in two different places, 50 miles apart, and both in 
direct communication with the Rungpore district. This made 
me think that kdla-dzar might possibly be a continuation of the 
epidemic of malarial fever of the sixties and seventies in Lower 
Bengal, which is generally called the “Bardwan fever.” I 
found, moreover, that the first two medical officers who investi- 
gated the outbreak, namely, Mr. McNaught and Dr. Dobsqp, 
both state that the Garos always said that the disease came 
across from Rungpore, and notout of the hilts themselves. It ' , 
must be borne in mind that, except for the eentml taafge 
wrhich runs op to a height of 4 tOoo feet, the Garo Hina aro 
veiy los^ and betwee n them are patdiea of flat rice laa^ am 
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•that the greater part of the district is, for all intents and 
purposes, a terai country, and consequently the very place in 
which an intense form of malaria would flourish when once it 
had gained a footing. 

The question remains as to how far the disease has died 
out, and if it still remains in an endemic form, which may at 
any time break out again in the form of an epidemic. When 
I went to the Garo Hills, I was informed that the disease was 
still present, more or less, all over the distric t ; but as this 
statement was at complete variance with what w'as stated in 
the administrative reports, as I shall show immediately, I asked 
where it could be seen, and was told of a village only 6 miles 
from Tura, which was said to be very bad with it. I accord- 
ingly walked out there one morning, but found the headman, 
who, 1 had been told, was dying of kdla-dear, was down with 
a slight attack of fever, which he had had for a few days 
only ; and, although many of the apparently healthy children 
had enlarged spleens, showing the malarious nature of the 
place, 1 saw nothing at all characteristic of kdla-dzar in this 
or in some other villages that 1 visited. On going over the 
administrative reports, 1 came across the following paragraph 
W'ritten by Mr. Heath, after he had been several years in the 
district. In the report for the year 1887, he writes — 

" Between Parakhastna ” (on the south side of the foot ofthe hills) 
■'and Singimari” (towards the north-west and some 70 miles from the 
former), " it would be hard to find one single case of the real illness 
kdla-iMur. The disease travelled northwards to Salmara, and then 
turned eastwards along the northern boundary. Its ravages were 
somewhat severe ; but in the stretch of country between Singimar^ 
and a point south of Goalpara, I can again say that hardly one case 
now exists ; the disease has disappeared. It was some seven or eigh^ 
years ago that it commenced its attacks on the villages of the Muzza- 
rana Mahl). Some villages it has quite depopulated, others severely 
lumdled ; but what marks the peculiarity of the course of the disease 
Hi this part of the country, is the persistence with which it dings to 
tills cMhiU Elsewhere along the border it has cleared away the 
weak and akkiy, leaving the stfoag; hat having doaetkisj has deaiad 
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itself away. In the Muzzarana Mahil it has found a congenial home 
This winter in my tours I found the number of sick something 
terrible to look at, or think of, and the number of deaths also has been 
aj^alling.” 

In the next year he records a similar experience, the por- 
tion of the district bordering on the Kamrup border alone 
being affected, and this part had suffered for four years only, 
so that it could not have been expected to have died out 
from it at that time. The completeness with which it had 
disappeared from the previously-affected parts is very evident, 
although the people were still living in the same places and 
villages ; and, as has been shown in the previous section, this 
is also the tendency in all the districts which have been 
affected, in spite of the entire absence of any alterations in the 
physical or sanitary conditions. In the report for the year 
1889, no mention is made of kdla-dsar, and in the subsequent 
reports it is usually recorded that malarial fevers and kdla^ 
dzar were prevalent throughout the district as usual, and as 
at about this time both the administrative and medical 
officers of the districts were both changed, it is evident that 
they had very naturally confused the deaths from ordinary 
malarial fever with kdla-dzar, although the epidemic form of 
the disease had quite died out. In fact, I am convinced, both 
from my own observations and from a study of the records, 
that there is no epidemic, or endemic, communicable, and very 
intense type of malarial fever, such as kdla-dzar has been 
shown to be, in the Garo Hills, or in Goalpara and Kamrup at 
the present time. 

Lastly, with regard to the escape of Mymensingh and 
Sylhet, it appears that the disease did actually spread along 
the south side of the foot of the Garo Hills, as far as a place 
called Parakhasma, but that between that place and the next 
inhabited village, namely, Dalu, there is ** a stretch of ao 
miles of uninhabited forest, and over this stretch it has not 
leaped " : another excellent example of the way the spread of 
the epidenac is liinited to lines of communications. 

Z a 
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We have seen then that the disease invaded, decimated 
and died out of the Garo Hills just as it afterwards did in the 
southern portions of Goalpara and Kamrup, and that it is 
therefore not endemic there. The escape of Sylhet is also 
explained in accordance with the e/idence as to the spread of 
the disease given in the last section. The true place and 
cause of the orgin of the disease still remains to be demon- 
strated, and for this purpose it will be necessary to go back 
a little further both as regards time and place. 

When studying the literature of the subject in Calcutta 
before commencing work in Assam, I was struck by the 
general resemblance between the so-called “ Bardwan fever ” 
of the sixties and early seventies and the descriptions of 
kdla~dzar, and some time afterwards it occurred to me that 
the latter epidemic might possibly be a continuation of the 
former. I therefore applied for the older Bengal sanitary 
reports, and found that just about the time the fever was 
dying out in Bardwan itself, there was a marked increase of 
fever in the districts to the north, extending right up to and 
including Dinajpore and Rungpore. Owing to the vital statis- 
tics being only started in 1 870 and to the frequent changes 
in the manner in which they were collected in different ycars^ 
rendering it difficult to compare the prevalence of fever year 
by year, and the further fact that no reports were received 
from the Civil Surgeon of one of the districts during several 
of the worst years in the northern part of the affected tract 
of country, it was not easy to trace the exact sequence of 
events. However, a minute study of all the material available, 
together with a tabulation of such mortality returns and 
meteorological data as were recorded, and a comparison of 
these with the more accurate figures of recent years, has shown 
that the fever epidemic in the north-western part of Bengal 
in the seventies was independent of the “ Bardwan fever,’ 
and was started hy a succession of several years of very 
deficient rainfall, such as is to th'is day commonly followed 
by an unusual amount of few in these parts. As the 
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Bardwan fever epidemic is certainly an exactly parallel 
occurrence to the kdla-dzar outbreak, a very brief account of it 
will be first given, then the Dina] pore and Riingpore outbreak 
of fever will be described, and its connection with the Assam 
epidemic fever will be demonstrated, and lastly, the resem- 
blances of this to the “ Bardwan fever” v/ill be illustrated. 

The following extract from the Bengal Census Report of 
1881 is the most concise account of the ‘‘Bardwan fever” 
that 1 know of : 

“This fever, a^has been said above, invaded the Bardwan division 
from the east. It appears to have originated in the eastern part 
of the Presidency division some 30 years ago. Fever was very 
fatal in the Jessore district in the years 1 847-4 R, and after a temporary 
cessation it broke out again in 1854-56. About this time it began to 
spread westwards to Nudelea and the 24-Parganas, and finally 
culminated in the severe epi:lcmic which devastated these districts 
from 1857 to 1864. No notice of this fever seems to have been 
taken by the authorities till the end of 1861, although it prevailed 
in a most virulent form in Nuddea from the end of 1856. Towards 
the end of 1861, however, its ravages in the Baraset division and 
the northern portion of the 94-Parganas attracted the attention of 
Government, and efforts were made to combat it. A few months 
later, measures of a similar kind were introduced info the Nuddea 
district, and in ail the three districts then included in the Presidency 
division, relief operations were continued until the fever died out 
about 1864. Brielly staled, this fever was most severe in the rainy 
season and the winter months of the years 1S60 to 1862-63. 1” the 

winter of 1863-64 there was a perceptible improvement and a radical 
change (or the belter in that of 1864-65. But while the epidemic 
was wearing iiself out in the districts of the Presidency division, 
where it was first observed, it had spread slowly westward into those 
of ihc Bardwan division. The Bardwan district is separated from 
that of Nuddea by the Bhagiratil river, and the thanas of Bardwan 
which abnt onthe river, arc three, viz,, Cotwa the north, Pnrbastbali 
in the centre, and Culpa to the south. It was in the two riverside, 
villages of the Culna thana that the first cases of the epidemic 
occuried in the year 1863. In 1863 the fever re»appeared in dm 
Fnrbuthali and Culna thanas^ and, attacking first the viUagea on 
the river bankj advanced slowly inland, spreading also soathwaM 
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into the northern portion of Hooghly. In 1864 and 1865 the fever 
moved still further west both in Hooghly and Bardwan, and extended 
in a southerly direction to the boundaries of Howrah. The features 
of the epidemic in 1866-67 were the same as in 1865, except that 
chere was no further spread to the south in Hooghly and Howrah, 
In 1868-69 a great advance occurred, the town of Bardwan being 
involved in the former year and the epidemic spreading far to the 
north and south, besides continuing its usual westerly progress 
In 1870 its western extension was not very great ; but on the north it 
invaded Beerbhcom, and raged along an extensive tract on the southern 
portion of the district, the left bank of the Adjai river. In the follow- 
ingyear, 1871, the extent of its advance was unprecedented ; for not 
only did it progress many miles to the west in Bardwan, but it spread 
to the north and north-west in Beorbhoom, and appeared in a large 
tract of country in the north of Midnapore. By 1872 the utmost 
westerly limit that the fever reached in Bardwan was attained, for 
it was arrested by the high land lying in the extreme west of the 
dislrict’and along the Bankura border ; but the Beerbhoom district 
was devastated still further north than in the previous year, and in 
the Midnapore district a great southern extension took place, en- 
veloping almost the whole of the north-eastern portion of the 
district. In 1873 the fever made no further westerly progress in 
Bardwan ; and, though still severe in the west, it was gradually 
dying out in those parts of the district wli^re it had been first ob- 
gerved. In Hooghly and Beerbhoom also there was some slight abate- 
ment, but in Midnapore and Howrah the mortality was twice as great 
as in the preceding year. The year 1874 may be taken as the last 
of the epidemic in this division (the Bardwan) ; from all quarters came 
reports that the fever was less fatal and less prevalent than in the 
previous years. In 1875 the same facts were obser>'ed again, and 
what fever there was wanted the virulence of the epidemic, and had 
all the characteristics of the ordinary seasonal malarious (ever of the 
coonlry,*' 

The deaths in the Bardwan district also are estimated at 
not less than three-quarters of a million of persons, '*and the 
Bardwan division was the only one showed a decrease of 
population between the census of 187a and 1881. 

The further history of the epidemic as recorded in the 
rqporta of Sanitary ComoMuoom of Bengal, was as follows * 


Origin cf k&la'&zar^ etc. 


*75 


In 1874 the fever was noted to be less prevalent in both 
Midnapore and Beerbhoom, it never having obtained a sure 
footing on the dry, porous laterite soil in^the former district, 
and in the latter it seems to have turned towards the west, 
and to have been checked by the high rocky land of the 
Sonthal Parganahs border. Fever was, however, unusually 
prevalent in the district of Moorshedabad to the north of 
Beerbhoom in both 1873-74, and also in Malda further still to 
the north ; but it is recorded that this was not an extension of 
the Bardwan epidemic, alihough the Sanitary Commissioner, 
Dr. Jackson, w ho had closely investigated its prevalence in 
Bardwan during two years, and written a very full report on 
it, to which I shall have to refer presently, seems to have been 
somewhat doubtful if it was so or not. It was, however, coin- 
cident with a great increase of fever in the still more northern 
districts of Diiiajpore and Rungporc, and was therefore most 
likely due to the seasonal causes that the fever of these last 
mentioned places will presently be shown to have been due to. 
The further fact that the fever would have had to spread many 
times more rapidly than it had ever done in Bardwan in order 
to have covered so large an area in one or two years, and that 
the type of the fever in these northern districts was differ- 
ent from that of the Bardwan epidemic, also support the view 
that the latter was independent of the former epidemic. 

Having thus cleared the ground, we are now in a position 
to study the great outbreak of fever in the districts of Dinajpore 
and Rungpore in the years 1872 — 79, which also involved 
the continuous northern portions of Rajshahye and Bogra. 
It is singulirly unfortunate that for some of the years when 
the fever mortality was highest in the Dinajpore district, no 
report w'as received from the Civil Surgeon in charge, and 
that the monthly rainfall in the affected districts has not been 
regularly recorded in the Sanitary Reports, as the absenc^ 
of full data prevents me illustrating the origin of the ejndennp 
by a chart made out from the monthly fever-rates fand rain* 
fell year by year. I will first 9ve one or two quoferioos to 
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show to what a great extent fevers were prevalent in this 
part of Bengal at the time mentioned, for it does not seem to 
have attracted as much attention at the time as might have 
been expected. In the Bengal Census Report for 1881, it 
is' recorded as follows : 

Dinajpore has made no progress at all during the last nine years, 
for the advance of the population has only been 0-28 per cent., which 
would be much more than accounted for by better enumeration. This 
pitiable result is due only to the ravages of malarious fever, for which 
this district has as evil a reputation as its neighbour, Rungpore. In 
1872, the reported deaths from fever in Dinajpore were higher than in 
any other district in the Rajshahye division. The four following 
years showed little improvement, and in 1876, the fever mortality was 
22*05 per mille of the whole population. In 1877, which a general 
consensus of opinion declares to have been the most unhealthy year 
in this district within living memory, this rate rose to 30 06, and 
36,000 deaths were reported from this cause alone. Out of 17 adult 
Europeans 15 had to leave the district during the year broken by 
repealed attacks of fever, and official business could hardly be carried 

on It so happened that this district w^as at the time that ir 

which death regist'-ation was best carried out in all Bengal ; and il 
was found that the death-rate in the municipality was 42 per millei 
nearly double the death-rate of London, while the police died at the 
rate of 46, and the prisoners in the jail at the rate of 74*6 per mille 
per annum." 

Again, of Rungpore, it is recorded that— 

Rungpore fever has passed into a proverb in Bengal, and 
though it is now thanks to improved drainage, less virulent than 
formerly in the towm of Rung *ore itself, its effects on the population 
of district are still widespread and unmistakable. It is a slow, 
lingering fever, usually attended with spleen and liver complications, 
and leading in the w'intcr months to dropsy, phthisis, and other 
pulmonary affections." 

As early as 1874, the Civil Surgeon reported, after a 
special inquiry, that — 

** Eighty per cent of the people were anaemic or auffei^fpiii 

Cttliiged ipleeAi or were laid up with illness, while the 20 

ioandl healthy could mm be coothlered eo in the Europeud^iiieoeo 


177 


Origin of kdla^dsar, etc. 


From the fact that rich were not of more exempt than the 
poor from sickness, he rightly inferred that— 

“ the unhealthiness of the district was not due to poverty or 
privation, but to the malaria in which the whole country is steeped." 

And he particularly mentions — 
the damp banks and islands of the Brahmaputra to the east 
and north-east of the district” 

as having suffered. There was a decrease of 2’58 per cent, of 
the population of the Rungpore district between the censuses 
of 1872 and 1881, which was attributed to the fever epidemic. 

In 1871, there was no excess of fever in Rungpore, and 
the rainfall was normal amounting to 94‘i5 inches. In 1872, 
there was much fever in Dinajpore, more especially in the 
south and south-west, and intermittent fever was very pre- 
valent in Rungpore, which caused much mortality, and was 
of a chronic type. Malarious remittent fever was also very 
prevalent. This was the first of the series of years in which 
the rainfall was unusually low, although the deficiency was 
not very great in this year. There were twice as many 
deaths returned from fevers in Dinajpore, and three times as 
many in Rungpore in 1872 as in 1871, although the. deaths 
per mille in the whole of Bengal were 4 62 in the former year 
as against 3-32 in the latter, part of the increase having been 
due to better registration of deaths. 

In 1873, no report was received from Dinajpore, except 
that — 

“ fevers of a malarious type prevailed during the year." 

The rainfall was only 43 53 against an average of the five 
years previously to 1873 ; of 84'59, a deficiency of nearly 
one-half. Of Rungpore, it is recorded that— 

“ fever of the intcrmittciit type was present in the district 
throughout the year. From May to December it continued in> 
creasing in intensity, so that the majority of the population were 
completely prostrated by repeated attacks of the disease. The 
poorly.feed and thos; who did not take advantage of treatment^ 
suffered most, and were affected with spleen and liver disease^ 
and subsequently with a fatal type of dysentery and drepsy.” 
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It is further stated that — 

“ tiiere -is no material change in the country to which the 
prevalence of this fever could be traced ; and the most probable 
cause to tvhich it could be ascribed is climatic influences, viz., 
scandness of rain and excessive heat, which intensified and con- 
'ceateated the marsh poison." 

That this is the true explanation is proved by the fact that 
a study of the monthly rainfall and fever-rates in both 
Dinajpore and Rungpore from i88i to 1 894 shows a most 
definite relationship between a low rainfall, especially if it ‘s 
also irregularly distributed so as to cause alternate floodin^ 
and drying up of the land, and an increase of the fever-rate. 
Moreover, in the years 1873, 1875, and 1877, in addition to 
the rainfall being much below the average in Dinajpore and 
Rungpore, in every case it was very irregularly distributed. 
For instance, in the year 1873, the monthly rainfall in Rung- 
pore was as follows In the first three months only i'2 inches 
fell, in April there were 8‘24 inches, in May I’oy, in June 
13’09, in July 3'93, in August 14*1 1, in September 2’63, and 
none in October or November, and but 0 38 in December, 
the total being 44*64 inches, or barely half the normal average, 
which was 8819 for the five years previous to 1873 ; so 
that there must have been a succession of floods followed by 
the exposure and drying up of the saturated soil under a May, 
July, and September sun, than which no more favourable cir- 
cumstatices can be imagined for the multiplication and escape 
into the air of the malarial organisms by their being 
carried up in the evaporating moisture. When we see a series 
of such years one after the other, is it any cause for wonder 
that fever should become more and more prevalent and intense 
until an epidemic of malarial fever is produced ? Is it surpris- 
ing that in this year it is recorded of the fever in Rungpore 
that — 

" From Mhv to December it continued increasing in intensity, so 
that the m.'ijority of the population were completely prostrated by 
repeated attacka of the disease ? ’* 

In this connection the Civil Surgeon’s description of the 
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physical condition of tho tMttaiiry hi 
will not be inappro^ate* He 

“ The bheels^ the ever«reeking repositories of putrefying organic 
matter, had not their contents diluted or overflown into rivers, as is 
the case with other years ; but the thick slime from the heat got 
thicker and thicker, exhaling the offensive gases in a concentrated 
form'* (which put into the more precise, but less picturesque, language 
of modern science, might be paraphrased, exhaling the malarial 
organisms in an intensified form). ‘‘The soil, too, by scanty rain and 
alternation of rain and sun, had its deposite of organic matter set 
into putrefaction, which, if the rains were plentiful, would have been 
washed off into large bodies of water before doing harm.*' 


To continue. In 1874, the rainfall was again very dlCGcient 
In the early part of the season, but a heavy fall took place in 
September and October, which brought the total nearer to the 
average than in the preceding or following )ears, and the 
mortality from fev’’ers w’as slightly less in the district of 
Dinajpore. In Rungprre, howT^er, the deaths from fever 
were much greater than in 1873, the mortality in the selected 
areas, which furnish the most correct figures, being 
23*61 in 1874, as against i r45 in 1873, which, allowing 
for improvement in registration, still leaves a large margin 
of actual increase. The fact that the seasonal incidence 
of the disease extended over a much longer period than 
usual, shows that it had attained to epidemic intensity 
(this being, as I ha\e shown in Section VI, characteristic 
of the epidemic malaria of Assam), while the fact that 
there was a marked decrease in the fever after the heavy 
rain in September, illustrates still the further dependence of 
the increased fever-rate on the previous low rainfall. The 
following quotation will suffice to prove these two occur- 


rences : 

‘•The fever, which had commenc#*d in May 1873. earlier than in 
former years, and increased in intensity to December, reducing the 
people to the lowest state of vitality from repeated attacks, an4 
inducing a state of spleen and liver aRectioos, and finally desentery 
and general dropsy dnring the sharp cold of December and Jamtary 
iS74y ooDtiattcd to prevail up to the rainy seanon of the year under 
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report (1874). But curiously, after the heavy rains in September, 
and especially after the cyclone of the 16th October, the disease 
abated." 

In 1875, there was a further increase of the fever-rate in 
both Dinajpore and Rungpore, the mortality in the former 
district having increased in the selected areas from 20 36 to 
24’7S, and in the latter from 23‘6i to 24‘56. From Dinajpore 
no report was received from the Civil Surgeon for the third 
year in succession, so details as to the type of the prevalent 
fever cannot be given here. In Rungpore, however, it is 
recorded that — 

"Remittent fevers are common and fatal in this district, but the 
principal disease is intermittent fever, which is most prevalent during 
and after the rains. Chronic enlargement of the spleen and liver 
follows repeated attacks of the disease, and in the cold-weather months 
diseases of the lungs and general dropsy supervene." 

This year once more the rainfall was very much below the 
average, being only 43'6 in Dinajpore, and in Rungpore was 
60*45. was also very unevenly distributed. It is worthy 
of note that the si;: areas, which are especially mentioned 
as having suffered most severely from fever during this 
very unhealthy year, are all situated in the east of the 
Rungpore district, that is, in the portion which borders 
on the Garo Hills terai, from which 't is only separated 
by the Brahn.apuira river, v.hicli with its numerous islands 
is included in Rungpore, and, as already noted, these river 
banks and islands shared in the outbreak. Now this year was 
the very one in which it w.as ascertained by an independent 
study of the Assam district reports, before 1 had any knowledge 
of the details of the Rungpore outbreak, to have been that in 
which the fatal depopulating epidemic malarial fever first made 
its appearance in the south-west comer of the Garo Hills dis- 
trict ; and, although the fever in this terai country at the foot of 
the hilts might have been expected to be intensified by the same 
sesoonal influences, which have been just shown to have affect- 
ed that in the Rungpore and IKnajpore districts, yet as a matter 
of fact the rainfall in the Garo Hills was not defleient at that 
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time, for the fall there for the years 1873 — 79 averaged 120 
inches, which happens to be exactly the same figure that the 
average for the years 1880 — 87 works out to be. Moreover, the 
fever in the Garo Hills appears to have started in two separate 
places, both in the direct lines of communication from Rungpore, 
and not uniformly over the district, as it should have dene had it 
originated there owing to sea.'vjnal influences, and in this respect 
it follows the same cours» that the epidemic of Lower Bengal 
did Avhen it invaded Bardwan. It will also have been observed 
that the type of fever in Rungpore was exactly that of the 
Assam epidemic, while the mention of remittent fevers as hav- 
ing been common and fatal in the Rungpore district in 1875, is 
worthy of note, as indicating a still further increase of the 
intensity of the fever in the district during that year. 

The subsequent history of the outbreak of fevers in 
Dinajpore and Rungpore need only briefly be given. In 1876 
the rainfall was again deficient, being only 66’55 in Dinajpore 
and O5 09 in Rungpore. The fever in both districts showed 
a still further increase, the mortality in the selected areas 
being 32'90 and 2815, respectively, as against 24*75 and 
r4‘56 in 1S75. Ir. 1877, the rainfall was once more low in 
Dinajpore, being only 67*27 inches, but in Rungpore it was 
91*03, but was extremely unevenly distributed. There was a 
further incre£.se of the fever mortality in both districts, more 
especially in Rungpore, in spite of the heavy rainfall, which 
shows what an epidemic hold the fever had got on this district. 
In 1878 there was an unusually heavy rainfall in Rungpore, 
namely, 121*5 inches, and the fever both here and in Dinajpore 
showed a slight decline. In this year it is recorded that — 

“ at Rungpore the disease prevailed virulently in some places " 
(just as it was at this period doing in some places in the Garo Hills 
district under the name of kala^dsar), “ while others enjoyed a toler- 
able amount of immunity: but, on the whole, a lesser area was 
covered by it, and the mortality bad slightly declined.” 

In 1879, the rainfall was again above the average, aod 
there was a marked decline in Dinajpore of the fever-rat^ 
and a distinct improvement abo in Rungpore. 
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We see then that in this remarkable series of years, from 
1872 to 1877, there was a very deficient rainfall in five out of 
the six in Dinajpore, and in four out of the first five of them 
in Rungpore, and that the. influence of this deficiency in 
increasing the prevalence of malarial fevers, which are always 
severe in these districts, was still further strengthened by the 
very irregular distribution of what did fall in alternate periods 
of heavy rain and prolonged intermissions, while that of the 
year in which the total fall was not much below the normal, 
was very deficient in the first three months of the rainy season. 
An examination of the monthly rainfall of these and other 
districts of Bengal for the years 187910 1894, inclusive, shows 
nothing approaching to such a series has occurred during this 
prolonged period, nor, let us hope, is likely to occur again for 
many years to come. That it was accompanied by, and was 
indeed the cause of, the steadily increasing prevalence and 
intensity of the fever of those years, there can be no doubt, 
while the absence of any such cause for the intensification of 
fever at the foot of the Garo Hills at the time that kdla-azar 
began in that place, together with its simultaneous outbreak at 
two widely separate places, both in the direct tines of commu- 
nication with Rungpore, and its exact similarity with 
the type that was prevalent in Rungpore with epidemic 
intensity at the time of its commencement, makes it 
certain that the epidemic malarial fever of Assam arose from 
an intensification of the ordinary malarial fever of Rungpore 
by an extraordinary succession of abnormally unhealthy 
seasons such as can fortunately very seldom recur. 

THE RESE-MBLANCES BETWEEN THE ASSiltM EPIDEMIC 
FEVER AND THE " OARDWAN FEVER 

The description already given of the spread of the epide- 
mic malarial fever in Lower Bengal, usually known by the 
name of the “ Bardwsn fever," is sufficient to show that in its 
general course it is exactly similar to the epidemic fever of 
Assam, known by the name of kHa-itar, That it was also 
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similar in all its essential details, xvill now be briefly proved by 
extracts from the Bengal Sanitary Reports of the seventies, in 
which will be found the views of all the Civil Surgeons and 
others who studied the disease in the affected districts, especial 
attention being paid to the important points of its nature and 
mode of spread. 

Firstly, as to its nature, tht;re was a practically unanimous 
consensus of opinion that it was from beginning to end a mala- 
rious fever, although, — as was also the case in Assam with 
regard to k ila-dsar, — suggestions have been made that there 
was something in it in addition to malaria, pure and simple, the 
chief of which is that it was a typho- malarial fever, the typhus 
fever factor accounting for the infectious properties of the 
disease. 

Dr. Elliot, who was Civil Surgeon of Bardwan up to 1871, 
and had a great experience of the disease, considered it to 
be— 

“an exaggerated and congestive form of malarious fever, most 
frequently of tlic intermittent, but also of the remittent, type.” 

Dr. French, who succeeded Dr. Elliot in Bardwan, writes 
in 1874: 

“ Ever since I came into tlic district, I maintained tlic opinion that 
the ‘ Bardwan fever ' was only an exaggerated or malignant form of 
the ordinary endemic fever of B<“iig..l, and similar to lh.it observed in 
marshy places and other unhealthy' tracts. I am further of the opinion 
that the events of 1874 have set the matter beyond all doubt." 

The events referred to were the nearly complete absence 
of the bad type of cases, their place beitig taken by a milder 
type and fewer remittent cases, and its seasonal distribution 
had become reduced to its normal limit. Dr. Wilkie, who was 
specially sent to investigate the fever in i874» agreed with 
Dr. French in considering it to be entirely malarial in its 
nature. Dr. F. Barker, who saw much of the disease in 
Beerbhnom, says: 

*' This fever is in every respect identical with ntalarioos fevers 
which prevail elsewhere, it is, however, of a more tenacions sad 
fatal c^acter than 1 have seen in other parts of India.’' 
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Dr. Joubert, who was Civil Surgeon of Bardwan in 1875, 
writes— 

“ I am of the opinion that it was a purely malarious fever locally 
intensified into a very virulent type. This type is now rarely met 
with, either because the exciting cause has died out, or because the 
disease has exhausted itself on all such as were liable to be affected 
by it. All those who have had opportunities of studying the disease 
thoroughly, hold the same opinion that it was purely a malarial 
fever.” 

The disease also followed the seasonal mortality curve of 
the ordinary malarial fever in the same district. Thus writing 
on this point. Dr. Wilkie says — 

“Now the year 1872 was a genuine year; keeping 
that fact in view, the similarity of the mortality curves in the three 
years in all respects, except that of height, seems to me a very 
significant fact with respect to the question of the nature of the 
disease. ” 

The way in which in any place it began insidiously and 
became worst after a year or two, was also a characteristic 
feature of the epidemic in Eardwan. Thus, Dr. Jackson, the 
Sanitary Commissioner for Bengal, who spent part of two 
years in the affected districts studying the disease, and whose 
voluminous and invaluable report will be frequently quoted 
from, writes on this point — 

“ It is to be rcincinbcro'.l that in all these areas successively attacked 
the year of invasion is never the year of intensity. The fever is 
generally present for a year without attracting'much notice. As a 
rule, the year of greatest intensity in villages is the third year, 
in towns the second year, is not unfrequctrtly the worst. ” 

The tendency of the fever to relapse again and again 
until all the signs of extreme nularial cachexia supervened, 
was also frequently mentioned in the descriptions of the 
disease. Thus it is recorded : — 

** In some severe cases fever was prolonged for ten days or a 
fortnight, and the prostration of strength was excessive. The 
patients were redaced to skeletons, recovering gradually in two or 
three montha, subject, however, to relapses, which, as a rule, in* 
variablj (oltowed. The fever, however, in thcae caaea of relapeca 
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does not last long, yet the patients become weaker and weaker, and 
ultimately enlargement of the spleen, liver, anaemia, and dropsy set 
in." 

The type, however, of the Bardwan’ cases differs in some 
important points from that of the Assam epidemic, as would 
naturally be expected, seeing that the two epidemics had 
their origins in such widely sf^arated places as Jessore and 
Rungpore. Thus, the Bardwan fever cases seem to have 
been of a more acute nature, and to have been frequently 
rapidly fatal with cerebral symptoms. Again, a larger number 
of persons in one house or village seems to have suffered tVonn 
the fever at the same time in ihe Bardwan epidemic. The 
severe remittent fever, which was always preceded by an 
increase of ordinary fever, is described by Dr. Jackson as 
follows : — 

" From thf* first the patient had a stupid drowsy, brain-poisoned 
aspect; was unwilling to talk or answer questions; the intellect 
gradually became more and more confus- d ; and he lost the power of 
understanding what was said to hi.n, and it was only by shouting 
that he could be roused at all. From tlie first also there was intense 
prostration and loss of muscular power. In the eases which proved 
fatal, the stupor passed rapidly into coma, and after 12 to 36 hours of 
utter insensibility, death occurred. Some of these cases proved 
fatal in three days ; others lasted a week or ten days. " 

It was these cases that made Dr. Jackson believe the 
disease to be " typho-malarial fever, ” but it is worthy of note 
that they formed only a small proportion of the cases, and 
Dr. French, in writing about them, says ; 

“ This condition, if not immediately relieved by large doses of 
quinine, passes into a state of coma with dilated pupils, etc., and 
then death." 

Which implies that if large doses of quinine are given, 
they may recover. The Bardwan fever was then a very 
intense form of malarial fever, just as so-called k&la-daar is, 
but the type of fever differs in the two cases, just as Imatariat 
fwen differ from one another all over the worid. Let ns 
aee now bow it spread. 

a B 
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As the appointment of Sanitary Commissioner of Bengal 
was only made in 1868, when the first sanitary report 
appeared, very few details are on record with regard to 
the earlier course of the Lower Bengal epidemic fever in 
Jessore and Nuddea, but ample material is available as to its 
subsequent spread in Bardwan, Beerbhoom, Midnapur, and 
Hooghly. Although it was patent to all that the fever invaded 
Bardwan from the east, or Nuddea side, yet so firm was the 
conviction that the fever was a malarious one, and ip^o facto 
could not possibly be communicable in any way whatever ; 
that numerous theories were started one after the other to 
account for the spread of the fever on local grounds, as each, 
in turn, was rendered untenable by the total disregard paid to 
them by the fever in its 1 2 years’ march through Bardwan. 
Thus, Dr. Jackson writes — 

“ Malarious fevers are not infectious or contagious. They are 
produced, in the neighbourhood where they prevail by the action 

of the sun on a moist soil Malarious fevers cannot travel ; 

they may be blotvn to a certain distance, or may diffuse to a certain 
distance, which is very limited." 

Again Dr. Wilkie says — 

" In the writings ol those who h.ive maintained the malarious 
nature of the disease, there is a very general absence of all reference 
to the subject of contagion, probably because the malarious nature of 
the fever was accepted as a guarantee ol its non-rontagiousness." 

Thus wc see, just as has been the case in Assam with 
regard to kdla-dsar, those who looked on the fever as malarial 
held that it could therefore not be communicable, while Dr. 
Jackson, who seems to have been the first to recognise 
that its steady spread could only be accounted for on the 
supposition that it was communicable, argued that for this very 
reason it could not be entirely malarial in its nature. Later, 
when the disease travelled across the Bardwan district 
into Beerbhoom and Midnapur, it was recognised that, although 
malarial, it was communicable, but no satisfactory solution 
of the difficulty was offered ; and 1 believe it is generally 
recognised to this day that it has never been fully explained. 
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I hope, however, to be able to show in the next section how 
this problem, both in the case of the “ Bardwan fever” and 
“Mla-dsar” which was insoluble in the, from the scientific 
point of view, dark ages of a quarter of a century ago, can 
now be easily explained by the light of mordern bacteriology, 
although it will not be capable of complete demonstration 
until the malarial organism can be cultivated outside the 
body in laboratories. The evidence as to the communicability 
of the Bardwan fever must be first given. It is unnecessary 
here to discuss the many theories which were put forw’ard to 
account for this epidemic by purely local alterations (A the 
country affected, cither by a hypothetical wave of ” gradual 
elevation of the fever tracts from east to west, ’’ or an 
equally unproved “ river elevation above the intervening land,” 
while the various river and railway embankments to which 
were attributed the outbreak, not only were totally inadequate 
to affect the large areas involved in which they were but as 
mole-hills, but they were crossed in all directions by the 
advancing wave of fever without any relationship whatever 
to their influence on the drainage of the tracts. It may 
safely be said that such obstructions as did exist were far too 
local to account for a tithe of the area affected, while the one 
theory which approximately covers the area involved, namely, 
that which attributes it to the successive elevation of the 
rivers from Jessore in the east to those of Midnapur and 
Beerbhoom in the west, is not only totally without any proof 
that such a thing took place during the time of the epidemic, 
but is entirely negatived by the sequence in which the 
various areas were affected, bearing no accurate relationship 
to the supposed cause. 

On the other hand, there is abundant evidence that the fever 
travelled steadily along ” lines of communication,” subject, 
however, to the controlling influence of another factor, namely, 
a soil on which many malarial fevers naturally flourished. 
This last all-imponant factor has been already illustrated, and 
it has been shown that to this alone was due the cessaum of 
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the spread of the epidemic when it reached the laterite and 
rocky soil of Midnapur and Western Beerbhoom, respectively. 
The former remains to be illustrated by abstracts from the 
accounts of the epidemic. 

In 1872, Dr, French, after recording it as his opinion 
that the disease was an intense form of a malarial fever, which 
local conditions were not sufficient to account for, writes — 

There is one tiling certain about the fever, — it progresses 
steadily, although slowly ; in some years it has come east and south- 
east, regularly west and north-west ; it has followed like a rolling 
wave, the chief roads and lines of rommiinication ; and it is steadily 
going on to the west and north-west.^' 

And he compares it with the epidemic fever in the Mauritius 
of 1866-67. 

In 1875, the Civil Surgeon of Serainpore (in the Ilooghly 
district) writes — 

‘‘There is no doubt that the fever seems to follow the tracks of 
the main and branch roads of the district originating at Jt hanabad, on 
the other side of the Damiuia ; the disease can be distinctly traced 
along the old Benares road, which ends at SulktM above Howrah. 
There is no doubt that the frver has been carried along this road 
to Howrah.*' 

And he illustrates these remarks by a map. Dr. Barker, 
of Beerbhoom, considers that — 

“the fever could not have l)ccn generated where it prevailed, but 
must have been iatroduetd from Bard wan either through intercourse 
or the atmosphere.** 

And again — 

“These insanitary conditions came about very gradually ; and 
as until recently the health of the people has been good, they cannot 
be said to be the existing causes of the epidemic, although they may 
be predisposing causes. It is hard to disassociate oneself from the 
early teachings o( science, bnt facts are stubborn things, and plainly 
point to the fever being com mu nn able.'* 

In Midnapore the Civil Surgeon, Dr. Mathews^ did not 
aipree with Dr. Jackson that the fever is propagated by human 
intercourse. 

He inatancta the town of Mklaapme, where bundreda of people 
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had fled from the surroundiRg villages that were suffering from the 
epidemic, yet this crowded, and by no means clean, village escaped 
the fever. 

But the Magistrate, Mr. Harrison, did not concur with 
br. Mathews, for he writes — 

“ I do not see anything in this district to confute Dr. Jackson's 
views, while there is much t(» confirm thorn. It is plain in the face of 
it, that the progress of the is directed by other agencies 

besides contagion." 

And he points out that Midnapore is situated on the 
lateritc soil, and that no places, except quite on the outskirM 
of this tract, had been attacked, the wholo of which had been 
for 15 months in immediate contact with the fever-infected 
parts, so that *‘it may be inferred that this tract is at least 
adverse to its spread, if not altogether fatal to it,‘* as it 
subsequently proved to be. But he writes: 

Assuming that other agencies which appear to be of some natural 
character beyond human control, determine its general progress, there 
are many facts to show tliat contagion acer h-rates its march. In 
every instance that 1 call to mind, the outposts of the disease, if I 
may so say, of the fever have been on roads, and constantly traversed 
by trallic." 

This seems to be an instance of a non-medical man, un- 
trammelled by '^the early teachings of science," seeing more 
clearly than the doctor. But it is in the elaborate report of 
Dr. Jackson that the most convincing evidence of the com- 
municability of the disease is given, and he goes further than 
the others, and shows how the infection is carried. Thus, he 
writes, in the account of his tour in the affected districts in 
*87:,— 

" Nrema I found to be a very insignlfirant little villagr of ooly 
nine houses, containing at the time of my visit 65 people ; but during 
the preceding year, 1872, iher#* had been 21 deaths. The people's 
account of the visitation was this: In May 1872, some men belonging 
to the village, who bad been employed in the country south of the 
More, where fever w'as prevalent, returned i^ick with fever to the village. 
The other inmates of their houses then began to snfleri and in a little 
time ail the inhabitants were attacked. Some of them had friends in 
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Kotasore ( 2 miles west), and asked them to come and nurse them ; but 
those who came were also attacked, and returned with the fever on 
them to Kotasore, hitherto free fn-^m the disease, and ir began to spread 
there in the same manner. This was a volunteered statement, and the 
people evidently believed that the disease had been imporied into 
Neema, and thence carried to Kotasore. In Kotasore, which contains 
about 60 houses and 300 inhabitants, the people assured me that 
the disease first appeared in the houses of some persons who, having 
gone to Neema to see sick friends, had returned with fever, and intro- 
duced the disease among tliem. There had been thirty deaths, and both 
here and at Neema many people were ill at the time of my visit.’* 

He gives several other similar instances, all of which 
were volunteered statements. Another very instructive case 
is the following ; 

“In Kotiilp)re, a thana recently transferred from Bankoora 
to the Jehana'vid ( and fever ) subdivision of Bardwan, a 
very rapid sprc 'd of b ver occurred in 1873, which was attributed 
by the p(‘ople to importation from the infected subdivisional station 
to wh'ch lh‘*y were, in consequence of their recent transfer from 
Bankoora to Bardwan, really compelled to repair for 'the transac- 
tion of official and legal business, and I am assured that this belief 
was so strong an ong tliem, that numbers preferred losing their 
suits to incurring ll.o iisk of vi.Mting jehanabad, '* 

Again, he writes — 

“ ll must be born^ in mind that there is a kind of intercourse 
between inf« i ted and uninfected villages, which is the neces- 
sary consequruice of the prevalence of the fever. Sickness and death 
during t)ie outbreak put so many of the labouring classes hors 
de cou.btt^ that much of the annual crop would be lost, unless 
extraneous assistance were procured. For this purpose, the 
neighbouring uninfected \ill.iges are resorted to ; a few labourers 
arc obtained from each of the places around, and it is a common 
history that the people so employed return to their own houses 
wiUi the fever and Introduce it among their own people.'^ 

Again, Dr. Jackson als*) records much evidence to prove 
that the houses become infected. Thus, he writes— 

“ In bheopore, in twelve consecutive, but separate, houses, only 
3 oat of 50 died ; in the next group of ta closciy-buiit booses, 
^ which two were empty, 33 oat of 35 died. 
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Once more — 

» I have noticed that when deaths from this cause ( the epidemic 
fever ) occur during the year of invasion, there are deaths in the 
same houses in the following year in more than half the number of 
cases noted, ” 

To turn from the specific to the general, he sums up as 
follows : 

‘‘ During the eight years sacjeeding the introduction of the fever 
into Culna, the disease spread steadily westward so long as the roads 
and traffic lines were westerly. When these began to run north and 
south, the disease took the same course, and its whole history exhibl^^: 
a remarkable and persist ^nl Jissoeiatiori viti^ t!l^ lines of communica- 
tion. There has never hern ary such conn( cliun between the direc- 
tion of its propagation and that of llie lines of drainage. Two art'as 
have escaped the disease, of which the (li>lingiiishing features arc as 
follows; — One is low, moist, fertile, contains the average district 
population per square mile, is piir< ly agricultural, belongs to the 
district of Moorshedabad, and has no roa 1 connecting it with the 
fever tracts of Bardwan or Beerbhoom, and ro traffic with those 
districts. The other is somewhat high r anc dritT than the average^ 
is unfertile and sparsely populatMl ( 4Q2 per square mile as com- 
pared with the average of the dislriet, which is 578 per square, mile, 
and has no road crossing it. save a mere track. Nerth and .<;outh of 
the area, w'here there are road.*: an^I traflie, ihi-re has been fever also. 
West cf the former area, along the rc’ad line, there is ft\er also. In 
the areas themselves, which resemble each olln r clos«dy in no parti- 
cular save their isolation from infect' d portions of Barr; wan, there has 
been no fever what- ver. I he exe nj)’ ion of ih‘-se areas under the 
conditions mentioned, is corroborative of the conclusion that the 
disease spread:* by importation andcommiinn ation fro r and between 
attacked and healthy \illages. Tl»c f#vcr then is a travelling fever. 
It appears, spreads, prevails for a certain time, and disappears,'* 

He sums up his opinion as to the nature of the fever 
thus : 

"1 believe that a fever ociginally malarious, acquired either 
jessore or Nuddea contagious properties ; that in virtue of this 
contagion, it travelled westward into VVestern Nuddea." 

And he traces it from here to Bardwan, and coiitinoes— 

** Froia bis time iu history is that of a travelUag contagiotw 
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fever, intensiSed by crowding, receiving an accession of strength 
and malignancy in every large town it visited, and proving most 
fatal wherever people and villages were most concentrated. Wherever 
there has been active intercourse, the fever has travelled ; where 
there has been little or none, it has died out." 

And again — 

"It will be seen from the foregoing remark that, while I believe the 
fever to be malarious in its origin, and to have some malariou.s 
characteristics, 1 blievc it to be not a mere or simple, but a contagious, 
malarious fever, that is, probably typho-roalarial ; and that it has not 
been produced in Bardwan, but imported and again carried from 
Bardwan into Beerbhoom, and its behaviour under the various 
conditions observed are quite incompatible with its being simply 
malarious, locally produced, or non-contagious. 

I have quoted thus largely from the reports on the 
Bardwan fever, because 1 am so convinced that the epidemic 
of malarial fever which devastated several districts of Lower 
Bengal in the sixties and early seventies, is a phenomena so 
precisely similar to the epidemic fever which has traversed 
Assam during the last twenty years, that, although I have 
shown it had a different origin and was also of a different type, 
yet I am prepared to .go so far as to say that any explanation 
of which will not also be applicable to the “ Bardwan 

fever, ’’ will not be satisfactory. Moreover, the facts which 
have been recorded concerning the Lower Bengal epidemic 
prove conclusively that the Assam outbreak is not the first time 
that malarial fever has altaim.'d to the power of communica- 
bility, and in the former instance, too, the epidemic was started 
as far as the imperfect records of that time allow of an opinion 
to be formed on the subject, by extraordinary conditions 
brought about by an unusually rapid silting-up of the Bhairub 
river. 



SECTION IX. 

CONCLUSION AS TO THE NATURE OF THE EPIDEMIC 
AND THE METHOD OF INFECTION. 

We have seen that the eiSJemic which goes by the name 
of kala-azar in Assam is from first to last a very intense form 
of malarial fever. We have seen that the whole course and 
distribution of the disease has been that of a wave of increased 
mortality from fever, which has slowly, but surely, spread Ap the 
Assam Valley in the lines of communication, and that conclu- 
sive evidence has been given to prove that the fever is spread 
by being actually communicated directly or indirectly from 
one person to another ; in a w'ord, that it is infectious. We have 
seen that there was a definite cause for the intensification of 
the ordinary malarial fever in Rungpore in the early seventies* 
and that, as a matter of fact, the Assam epidemic did take its 
origin from the spread of this intensified Rungpore fever across 
the Brahmaputra by the two main lines of communication bet- 
ween that district and the foot of the Garo Hills, w’here it first 
attracted attention under the name of kdla-dzar, or black 
sickness. Wc have also seen that the epidemic of malarial 
fever which devastated parts of Lower Bengal in the sixties 
and early seventies, was of a precisely parallel nature to the 
Assam epidemic, although it was of a different type and had a 
different origin, and doubtless other historical epidemics of 
malarial fever for centuries back were of the same nature, 
although this is the first time that such a phenomena has been 
examined in the light of modern pathological and bacteriologi- 
cal knowledge, for the latter was still in its infancy at the time 
of even the Bardwan epidemic, and the malaria germ was then 
undiscovered. The question remains whether the facts ad-- 
duced in this report, when viewed in the light of our present 
knowledge, will allow of an intelligible and comprehensive solu- 
tion of the problem presented by the disease, such as will 
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furnish a rational foundation for the consideration of preventa- 
tive measures. 

To make the matter as clear as possible, I will first state 
exactly what 1 believe to be the nature of the epidemic, and 
then discuss the propositions that are involved in this view of 
the disease. 

Kdla-dzar is, I believe, an epidemic of malarial fever, which 
originated in an intensification of the ordinary malarious fever 
in the Rungpore district in the early seventies by an extra- 
ordinary succession of unhealthy seasons, until it attained to 
the powers of infection ; and that it has spread for the last 
twenty years slowly up the Assam Valley as in a wave of 
increased mortality due to this intense communicable type 
of malarious fever, having found in the districts which it has 
traversed a suitable soil for its propagation. 

This view involves tlie following propositions: (i) that 
malarial fever may, under exceptional circumstances, betome 
intensified to such a degree as to attain to epidemic proper- 
ties ; (2) that malarial (ever when it has become sufficiently 
intensified and is introduced into a suitable soil, may spread in 
an epidemic form over considerable areas, and cause an ex- 
ceptionally great mcrtality, in the absence of any changes in 
the physical or sanitary condition of the places affected ; 
•ind (3) that the germs of the disease must in some way be 
able to get out of one person into another, either directly or 
indirectly, after passage through the soil, which is obviously 
necessitated by the conditions of the second proposition. 

The first of these propositions requiries very little argu- 
ment, as the facts given in the last section regarding the 
" Bardwan fever,” which was of an admittedly malarious nature^ 
is alone sufficient proof of its truth, while many other instances 
in which malaria has become epidemic are on record. It is 
also well known that malarious fevers vary very much in their 
intensity in different places^ and in different years in the 
same place. When we talk of an unhealthy year in India, 
we ufually mean one in which the mortality from malarious 
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fevers was unusually high. The probability is that such a 
year will be succeeded by one that is comparatively healthy. 
But suppose that on the top of one very malarious year an- 
other similar to it should succeed, as occasionallv occurs, 
then we find the death-rate from fever increases very greatly 
both in its prevalence and its fatality, in other words, in its 
intensity. Now, suppose it should happen that a third bad 
year should immediately follow the other two — a coincidence 
that must fortunately be exceedingly rare — would it not be 
expected, nay, would it not be certain, that an excep- 
tional outbreak of malarial fever of a very intense typ6 would 
result, and is it not conceivable that it might even attain to 
such an intensity as to actually become communicable? But 
1 have shown that the Assam epidemic fever originated in a 
successlbn of four out of five such unhealthy years. 

The second of the above propositions is the most irnport- 
tantand essentUl to my argument. In the case of the Assam 
and Lower Bengal epidemics of malarial lever, the communi- 
cable type was Introduced into places where malarious fevers 
were already only too prevalent, although not previously 
epidemic, namely, the foot of theGaro Hills, and in Nuddea and 
Bardwan, etc., respectively, so that the difficulties of demon- 
strating my second proposition in these instances are well 
nigh insuperable. If, however, it can be shown that mala- 
rious fever has been introduced by human intercourse into any 
place which was previously free from it, and that, when so intro- 
duced, it spread in the form of an epidemic, for which purpose 
the germs of the disease must necessarily pass from one person 
to another and be introduced into the soil from the bodies of 
the carriers of the disease, then both the second and third of 
my propositions will be demonstrated. Now, there are cer- 
tain parts of the world, mostly islands, in which malaria ta 
unknown in spite of a climate and soil which appear to 
most favourable to its development, and its absence can 
only be accounted for on the supposition that the malarial 
fferms have never been introduced into the soil. There 
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is also an instance recorded within modern times where 
malarial fever did become introduced into two islands that 
were previously free from it ; I refer to the well known in- 
stance of Mauritius and Reunion. Up to 1865, malarial 
fever was unknown in them, although low-lying, undrained, 
marshy land abounds, more especially on the leeward side 
of Mauritius. In 1865, malarial fever was introduced into 
the island by coolies from India, and this, be it remarked, 
at the very time when the Bardwan fever, which was an 
intense communicable type of malaria, was raging in parts 
of Lower Bengal, and it is recorded that such a fearful epi- 
demic ensued that one-third of the inhabitants of the island 
are said to have died in the course of four years, while 
out of a population not exceeding 1 30,000 in the area affected, 
the deaths in 1867 were 31,920. Moreover, the disease is 
there in an endemic form to the present day, although the 
neighbouring island of Rodrigues is still free from infection in 
spite of its being under precisely the same climatic conditions. 
The fact that this island is still free from malaria, points to the 
conclusion that when the epidemic subsided in Mauritius, the 
fever lost its commiAiicability, and therefore its power of 
bdng introduced into new places, at the same time that 
it lost its abnormal intensity. Here, then, at all events^ 
the malarial germs must have been introduced into the 
soil of the island from the imported coolies who brought 
the disease, and finding a suitable nidus for their develop- 
ment, and people who were very susceptible to the poison 
they were able to rapidly spread themselves over the island, 
and to cause the worst epidemic of malaria recorded in 
modem history. This being the case, it is evident that 
malarial fever is capable of attaining to the power of at least 
indirect infection through the soil, as it must have done so* 
in order to infect the islands of Mauritius and Reunion ; and 
1 think the evidence that 1 have produced in this report 
proves that it has also done so in the case of the epdenuc 
fever of Assam, and doubtless also in the Bengal outbreak. 
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so all difficulties in the way of accepting this view of the 
disease vanish. 

It may be at once admitted that this is quite contrary to all 
the old ideas on the subject of malaria ; but, on the other 
hand, it is easy to show that it is in accordance with all the 
teachings of modern bacteriology, and is also very strongly 
supported by analogous instances in the case of some of the 
other germ diseases. Thus, in the first place, it is an estab- 
lished principle of bacteriology (and one on which both 
Pasteur’s inoculations against hydrophobia and Haffkine’s 
against cholera are based) thatct>y pathogorac germ which can 
be cultivated or passed through suitable animals, can be 
artificially intensified without any marked changes in its shape 
or appearance ; and what is of more importance still, when it 
has once been so intensified, it can be inoculated from one 
test-tube to another for generations under favourable condi- 
tions without any marked loss of its newly-acquired powers. 
In precisely the same way I maintain that in the case of 
travelling epidemics of malarial fever, the germs have become 
intensified, as it were in Nature’s laboratory, by unusually 
favourable conditions, until they attain to the power of 
being communicated from one person to another, cither 
directly or indirectly, after passage through the soil; and 
that when once this power has been attained, an epidemic 
is started, which may go on spreading from one district to 
another for years without any alterations in physical or 
sanitary conditions of the affected places, as long as it finds a 
suitable soil for its multiplication and people whom it may 
attack, or until it loses its intensity owing to any un- 
favourable conditions. Unfortunately it will be impossible to 
scientifically demonstrate this proposition until the malarial 
organisms can be artificially cultivated (which it would have 
been only a waste of time for me to attempt under the con- 
ditions in which my work was necessarily carried on, seeing 
that all efforts in this direction, which have been made in the well- 
appt^ed laboratories of Europe by the most skilled bacterio* 
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legists, have hitherto failed to produce this very desirable re- 
sult). We may, however, consider if there are any analogous 
instances of diseases produced by other germs, which are not 
ordinarily infectious, becoming so when intensified in any 
natural way, for even a single example of this taking place 
would lend great probability to the same being possible in the 
case of malaria. Here again, there is evidence at hand, for 
pneumonia (inflammation of the lungs), which is now pretty 
generally acknowledged to be caused by Fraenkal’s pneumo- 
coccus, is not ordinarily an infectious disease ; yet every 
now and then it becomes so, and attacks whole families, 
or, as has occasionally been seen on the North-West frontier 
of India, a large number of a regiment, the sick attendants put 
over cases even contracting the disease. Moreover, when 
it is thus infectious, it is also very fatal or intense. Again, if 
the recent views with legard to plague be verified, as seems 
very probable, then there is a mild non-infectious and seldom 
fatal form of the disease which goes by the name of pestis 
minor, while there is also the well-known communicable and 
very intense and fatal form now so serious in the Bombay 
Presidency, which arises by an intensification of the mild non- 
infectious form, possibly through the passage of the virus 
through the rat or other very susceptible animal. 

There is then nothing inherentiy improbable in this view 
of the disease, while it is strongly supported both by what 
is known by analogous germ diseases, and by all the 
doctrines of recent bacteriological research. Moreover, it 
fully explains all the mystery surrounding both the Assam and 
Lower Bengal outbreaks of epidemic malarial fevers, in a way 
that no other view of cither disease does, that is in consonance 
with the facts. 

The w'ay in which the germs get from one person to 
another, and the reason of the decrease of the affection in 
any given place after a few years, remain to be considered. 
Abundant evidence has been given in Section VII to show 
that it is generally necessary for a person to live in or visit an 
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infected house or village in order to contract the fever. It 
was also shown that the disease usually begins in one place by 
a person who has contracted the fever in another coming to 
live in the uninfected village, and that the next cases occur 
in the same house as he is residing in, and then it spreads 
to others, often those who frequently visit the first cases 
when ill, being the next to suffer. The majority of new 
cases begin during the rainy season, and there is always much 
less fever in the cold-weathcr months, when the ground is 
dried up. Further, the infection sticks to hou.ses and the sr^l 
of affected villages, and, in a fe<\ iastanrcs tvhere the infiabit- 
ants of an entire village or coolie lines have been moved to a 
new site, which may be only 200 yards from the old one, dur- 
ing the cold-wcather months, when the fever is at a minimum, 
then the disease has not broken out in the same way among 
them during the ensuing rainy season, as it had in previous 
ones. This shows that they had left the infection behind them 
in the soil of the old village site. Mow can all these facts be 
explained ? It is evidjnt that the malarial germs must escape 
from the bodies of those who are suffering from the fever in 
some way or other. Dr. I’atrick Mar.son and others have 
recently suggested that this takes place in ordinary malaria 
by mosquitoes sucking up the blood from infected persons, 
and then going and dying in water in which the germs 
contained in the blood that they have extracted escape 
and multiply. Although Surgeon-Major R. Ross has recently 
published some interesting experiments on certain changes 
which the crescent-shaped form of the parasite goes through in 
the stomach of the mosquito, there is as yet very little evidence 
in favour of Dr. Manson’s ingenious idea ; and, although 
1 have constantly borne it in mind, I have not met with any 
facts in the course of my investigation that lend support 
to it. On the contrary, it would be very difficult or impos- 
sible to explain the facts that I have adduced as to the 
infection in kdla-dsar on this hypothesis, while the crescent- 
shaped bodies are not met with in kdla^dMar, and even 
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if they were, it is much more reasonable to suppose that the 
changes which they have been seen to undergo outside the 
body, are only those which naturally take place in such organs 
as the liver and spleen during life, and account for the relapsing 
nature of the cases in which they occur. The facts can be 
easily explained in a much simpler way. We know that in the 
great majority of cases malarial fever originates from the 
inhalation of the germs which have obtained access to the air 
either by being carried up by the evaporation of moisture from 
drying up marshy ground, or, as I have shown elsewhere, by 
the displacement of the air from the soil by rising ground water 
forcing them up into the atmosphere. They pass down into 
the alveoli of the lungs, and have only about one thousandth 
of an inch of tissue to traverse, in order to reach the blood 
in which they live and multiply, and this they can get 
through by means of the power of motion that they possess. 
When they have completed that part of their life history, 
which is passed in the human body, it is equally easy for 
them to get back again into the air-sac, and it will be easier for 
them to escape from there into the air, than it was for them 
to effect their entrance from it, for the fine hair-like cilia, 
which are constantly waving upwards in the air passages, will 
assist their exit while they would oppose their entrance. When 
it is remembered that kdla-dzar is essentially a very chronic 
and relapsing kind of fever, and that every day on which the 
temperature rises each of the malarial germs in the blood 
will divide up into some ten to fifteen little ones, it is easy to 
understand that when a man with the fever is constantly exhal- 
ing them, not only day after day, but week after week, and 
month after month, then anyone else living in the same house 
will be very likely to breath them in ; and if his white blood- 
cells are not very active in killing them as fast as they gain 
entrance to his blood, then he will fall a victim to the disease 
and contract the fever. The way in which whole house- 
hdds die of the affection, is thus easily accounted for. But 
in addiuon to this, the germs must also gain access to the soil 
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in the immediate neighbourhood of a house that is occupied 
by anyone who is suffering from the disease. During the early 
rainless cold-weather months, when the ground is dried up, 
the germs which have reached it will lie dormant ; and as those 
who have the disease so often lose their fever at this time of 
the year, the opportunities of direct infection through the air 
will be also less than at any other time, and new infections will 
beat a minimum, as soon, however, as the first few inches of 
rain fall, as usually occurs in Assam in April, and sometimes 
even in March, then the ground will once more become mois^ 
and warm, and the conditions wi^l bpcomc most favourable for 
the multiplication and escape into the air of the temporarily 
dormant germs, new infection'> will again become common, and 
the ordinary outbreak of the rainy season will recur. When 
this has gone on for some five or six years in any place, a 
large number of the inhabitants will have died of the disease, 
while others may have had a slight attack, which is not distin- 
guishable from ordinary malarial fever, but which protects from a 
more serious one, while the rest are insusceptible to the disease, 
or have not come into sufficiently intimate contact with infected 
persons to get it, and so the epidemic fever declines. The 
fact that the later cases last a much longer time before they 
are fatal than the earlier ones, while more of them recover, 
shows that the most susceptible die first, and later those who 
have more power of resistance succumb, or in otlier words, the 
disease loses its power of attacking the surviving inhabitants 
of the place, and so it gradually dies out. Whether it leaves 
the place or district more unhealthy than it was before, is very 
difficult to say. There is also evidence to show that a site 
which has been deserted on account of the fatality of this 
epidemic, may yet be safely inhabited by the people who had 
previously deserted it, after it has been unoccupied for some, 
years, for this is recorded to have taken place at the loot of 
the Garo Hills, in the very part where the Deputy Commts* 
sioner of the district was subsequently unable to find a mnf^ 
case of the disease* This indicates that the tntenittfied germa 
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must He frequently passing through the human system in order 
to keep up their intensity, otherwise they will revert to the 
ordinary type, just as artificially intensified bacteria require 
every now and then to be repassed through susceptible animals 
if their power is to be maintained at a very high pitch for long 
periods. Whether these are the correct explanations of the 
facts recorded relating to the spread of the disease, is of much 
less practical importance than the knov.'ledge of the facts 
themselves, for they at least may be safely relied on in consid- 
ering the measures which are necessary to check the spread of 
the epidemic, and it is for this reason that all controversial 
matters have been treated of in this section separately from 
the previously recorded facts which require to be explained. 
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SECTION X. 

RECOMMENDATIONS. 

We have seen in Section VI that the nature and past history 
of the epidemic fever, which has been spreading slowly, but 
surely, up the Assam Valley for over twenty years, affords no 
hope that it will spontaneously subside until it reaches the hills 
that form the easternmost limits of the valley beyond Dibru* 
garh, for although the Mikir Hills will -Houbtless delSy its 
spread into the Golaghat subdivision for a longer or shorter 
time, yet the fact that it has already invaded Bishnath, and 
the facility with which it crosses the Brahmaputra river, 
render it certain that even if the tract of jungle between the 
Nowgong and Golaghat districts forms an insurmountable 
obstacle to its progress in that direction, it will nevertheless 
gain admission by the lines of communication along the 
waterway w'hich forms such a magnificent highway for the 
trade of the valley. 

Nor will the policy, which has hitherto been adopted of 
watching its progress and building dispensaries to help to 
mitigate the miseries and death-rate which it causes, suffice 
to check its progress in the smallest degree, while no sanitary 
measures short of an entire alteration of the soil of the whole 
valley into one which is unfavourable to the development of 
the malarial organism, will suffice to check its spread, though 
they w'ould doubtless in some degree lessen its severity. 

It may at first sight appear that the proof afforded in the 
earlier sections of this report that the disease is entirely malarial 
in its nature, and the light that has been thrown on its origin will 
not help us much in finding a remedy for the evil ; but on the 
other hand the facts given in Section VII, illustrating exactly ^ 
how the disease really travels from village to village and house 
to house, indicate the lines on which any preventative measures 
must necessarily be based. The great difficulty lies in proposng 
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any means ©f checking the disease which come within the 
bounds of practical policy, but the difficulty must be faced. 

It will then lend to clearness if I first lay down the measures 
which are likely to be efficient in staying or limiting the 
ravages of the epidemic, and afterwards indicate the manner 
in which they can best be carried out . The measures to be 
taken on tea gardens will be separately considered, as here it 
is possible to lay down a definite plan of action with a cer- 
tainly that it can and will be carried into effect. 

The only way in which the spread of the epidemic can 
possibly be checked is (i) by cutting off inter-communication 
between infected and non-infected villages and districts, and 
(2) by moving the houses of attacked villages from the 
infected sites to a short distance only during the cold-weather 
months, when the fever is at a minimum. 

The extreme difficulty of carrying out such measures will 
be at once apparent, in fact, they will be absolutely impossible 
without the cordial assistance of the people of the affected 
districts. If, however, the native population are w'illing to 
adopt a few simple measures based on the knowledge that 
we now possess regarding the methods and ways in which 
the disease is spread, then very much may be done to check 
the mortality and spread the disease. 

Now I have show'n in Sections VI and VII that the people 
in isolated instances in various districts have themselves, on 
their own initiative, adopted the very measures which are 
best fitted to check the mortality and spread of the epidemic, 
and it is indeed only from the favourable results that have 
followed their action that clear evidence of the efficiency of 
- the very measures which I am about, to propose has been 
obtained. Moreover, 1 have shown in Section Vi I that the 
people of the affected districts are in such terror of the 
disease, that they have even broken through their social and 
religious customs in their endeavours to e.scape the infection. 
I am therefore strongly of the opinion that in spite of 
the essentially laxy, easy-going, and intensely conservative 
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character of the Assamese people, they are in this instance 
most willing and anxious to carry out any measures that are 
in the least degree likely to mitigate the ravages of this 
decimating disease. I made a special point in the course of 
my tours of inquiring from the villagers if they were prepared 
to adopt certain measures for the prevention of the infection 
of their villages, or the eradication of the disease when once 
it had broken out amongst them, and found that they were 
quite ready to adopt any sogjijestions, even to the extent of 
moving their villages to a new site, although in this latte-? 
case they were confronted with a >rreat dilficulty, which was 
that if they moved unless they gave up the land on which 
their houses stood and took over the new site on January ist, 
which was obviously impossible, for it would take them at least 
a month to effect the move, they would liave to pay a year’s 
rent for both pieces of land, which they were even less able to 
do when affected by tin,* epidemic than when in health. It is 
all the more smprl.siiig that they should nevertheless have 
moved their villages to new sites in several instances in both 
the Nowgong and Mangaldai districts, purely and solely in 
order to escape annihilation by the disease. In this con- 
nection the following extract from the administrative report 
of the Garo Hills district fur 1SS6-87 showing the good effect 
of the above measure among the ( iaros who so extensively 
adopted it will be of interest. “ In other villages it would 
seeiti as if a wave of malaria had passed over them, so numer- 
ous were the cases. I was urgent with the people in such 
cases to move their villages at least during the rains, and to 
betake themselves to temporary houses on the hill tops, and 
near good hill streams, ibis the people had done in some 
instances of their own accord with most successful results." 
Again, 1 have shown that in Mangaldai there is good evidence 
to show that the spread of the disease to certun villages has 
been prevented by the people finding out for themselves that 
it was infectious, and cutting off all commumcauon with the 
affected villages. 
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I propose then to take advantage of this attitude of the 
people, and to assist them to help themselves in the following 
two ways : 

(1) By writing a pamphlet, to be translated into Assamese, 
Kachari, and any other languages that may be thought 
advisable, setting forth in the simplest words the methods in 
which the disease is commonly spread, and the precaution- 
ary measures which should be taken in order to avoid 
the introduction of the disease into previously unaffected 
villages, and the best measures to adopt to prevent its spread 
through a village when once it has begun, etc. 

(2) To give facilities to those villages which are already 
severely affected by the disease to move from the infected 
sites to new ones a short distance off, while still retaining the 
land which they are cultivating, which will prevent their going 
to a distance and so running a risk of carrying the infection to 
new places. The move should be made during the dry cold- 
weather months, from December to February or the middle of 
March, being the most favourable ones. 

As regards the first suggestion, I have written a pamphlet 
(see Appendix No. 2), which, 1 hope, will prove suitable for the 
purpose, and which should be distributed gratis to the heads 
of villages in both the affected and threatened districts, and 
to any other persons whom it may be thought advisable to 
instruct on the subject. 

The second proposal is b-ased on the fact that if the 
people of an affected village move their houses from the 
infected site to a new one, which need not be more 
than two hundred yards from the old one, during the cold- 
weather months, when the fever is at its minimum, then 
the usual severe annual recurrence of the fever in the follow- 
ing rainy season does not ensue. It must be admitted that 
so far this has usually been carried out after the village had 
suffered from the epidemic for some years, and when it may have 
been on the decline, so that it is not certain if quite as good 
results would be obtained by moving a village during the 
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height of the epidemic. There is, however, no reason why it 
should not, and if carried out in the first cold weather after 
infection it should even be more likely to be successful than 
if delayed for some years, and at least it would be certain 
to very much lessen the mortality during the'^next year, 
while if the disease did eventually recur to a severe degree 
the measure might have to be repeated. It may be objected 
that such a move would be the very way to spread the 
disease, and this would be true if it was proposed to 
remove to a considerable distance, or into a previously unb- 
fecled part. Fortunately it is on'y necessary to go a very 
little distance in order to escape from the infected area, as 
is conclusively proved by the examples both in villages and on 
tea estates, such for instance as those given on pages 154 and 
163 of Section VII. In the cases of villages it is impossible to 
separate the healthy from the sick as is recommended on tea 
gardens further on in this section ; but in the instances I have 
met with the presence of a few chronic cases has not caused 
the reappearance of the disease after removal from the 
infected site. 

The proposed form of assistance to encourage them to 
move will at the same time ensure that they do only go a short 
distance, and is moreover one that my inquiries in the villages 
leads me to believe would be sufficient inducement to them to 
move, in at least a great many cases. It is in the first place, 
that' the necessity of their paying a year’s rent for the land on 
which their village stands, and also for the site to which they 
remove, should be done away with, which would be sufficient in 
case of many of those villages which have already severely 
suffered from the epidemic to induce them to abandon the 
infected place in which they arc living ; but further, in order to 
get the villagers to move during the first cold weather after their 
village has become infected, and consequently before they have 
realised to the full extent the decimation which it will be certain 
to cause among them, it will be necessary to |pve them the 
land for a new site for their village rent-free for one year. 
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while to prevent their moving to a distance it should be a 
condition of their receiving this aid that they still retain 
and cultivate the same land that they previously held. 

One difficulty that was pointed out by some of the villagers 
was that they might not be able to find a suitable high piece 
of ground big enough to accommodate the whole of their 
village. This may be true of some of the more thickly- 
populated districts, such as the southern parts of the Mangal- 
dai division, but is rather of the nature of an advantage 
than otherwise, as it would necessitate the splitting up of some 
of the larger villages, which would help to prevent a recur- 
rence of the disease among them, for the smaller communi- 
ties into which they would have to divide would be less 
likely to become re-infected by the disease than a single large, 
one would be. 

The question remains — wh.at would be the cost of such a 
measure as this? As 1 only propose that the rent of the 
actual sites of any infected villages, which can be induced 
to move, should be remitted for one ye.ar, and the revenue 
from cultivated land would be untouched, while it is probable 
that it will only be carried out in some of the districts at 
first, the initial cost would be small, and would, I feel sure, 
be ultimately more than recouped by the resulting saving of 
lives, preventing the great loss of revenue from whole-sale 
falling out of cultivation of the land owing to the great 
mortality among the active able-bodied workers, which has 
always followed the invasion of any distric: by this epidemic. 

The application of the above-described measures to the 
different districts will be discussed under the following three 
heads: (i) Those which have been infected for some years, 
such as Nowgong and South Mangaldai ; (2) Recently 
infected parts, such as Bishnath and Tezpur, the north 
of Mangaldai ; ( 3 I Uninfected, but threatened districts, such 
as Golaghdt aitd the more easterly divisions of Upper 
Assam. The Garo Hills, Goalpara, and Kamrup districts 
do not require consaderation, as there appears to be no 
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epidemic manifestation of the disease in these parts 
at the present time, although cases of ordinary malarial 
fever and other conditions are still returned under the head 
o'f kdla-dsar. The nomenclature of these diseases will be 
discussed later. 

(i) {d) Nowgong.-^T\\Q epidemic reached the extreme 
north-east end of this district some three years ago, as far at 
least as it is inhabited, which is only a few miles beyond 
Silghai. It has largely subsided in the southern and western 
parts of the district, and is op, the decrease in the central part's 
also, including the station and surrounding villages, but is still 
increasing in the north-eastern corner, especially along the 
eastern end of the Kulung ri^er, and also iri a few of the more 
sparsely-populated parts between the Kuliuig and the Brahma- 
putra rivers which have been comparatively recently attacked. 
This decrease is probably greater than is indicated by the 
slight fall in the number of deaths returned from fever and 
hdla-dzar in 1896, for there appears to have been a distinct 
improvement in registration during the last year in this 
district. A further decrease in the mortality of the district as 
a whole may be looked for during the current year (iScjy), so 
that no very active measures are required, riiere is still 
some scope for the beneficial effects of instructing the people 
in the necessary precautions to be taken for preventing 
the spread of the disease in the more recently infected parts. 
The villages along the Kulung are practically continuous, 
so that this would not be a favourable part for moving the 
villages from the infected sites, but some of the more 
scattered places towards the Brahmaputra river would be 
much more suitable for the carrying out of this measure. 

(i) South Afangaldai.—HeTe again, the disease has 
greatly decreased in the south-western parts, especially 
around Sipajhar and west of Rangamati. North of Mangaldat 
town, and especially in Bor Autola, it is still bad, but has only 
just begun to affect a few villages in the southern parts of the 
Kalaigaon tahsil, which is more sparsely populated than the 
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southern parts of the district. It was here that the people 
seemed most alive to the infectiousness of the disease, and most 
ready to adopt measures against it, so that by teaching them 
exactly how it is really spread and the necessary precautions 
to be taken against it, and at the same time encouraging 
and helping them in moving their villages from the infected sites 
during the cold weather, much may be done to both to check 
the spread of the epidemic and to reduce the mortality and 
consequent reversion of cultivated land to a state of jungle, 
such as I have seen taking place in parts of this division, 

(2 ) Recently affected parts of the Darrang district . — Here 
we have to deal both with a rural and an urban population. 
Taking the Tezpur division as a whole first, it must be remark- 
ed that although both the town and the \’illagcs around it 
have been affected for some three years, the death-rate appears 
to have been small and the spread of the disease less rapid 
than it always has been on the south bank of the Brahma- 
putra. The soil is probably less favourable to the multiplication 
and survival through the cold, dry weather of the intensified 
malarial organisms. Neveniieless the di^e.ise has undoubtedly 
gained a footing in the distiiel, but its slower spiead should 
render it easier to check than it otherwise would have been, 
and vigorous measures are therefore still more imperative, and 
likely to give better results than in the lower and damper parts 
of the valley. Most of the villages fur 5 or more miles 
around Tezpur town, are aldeeted by the disease, although not 
yet very severely ; and, as far as I could ascertain, there 
are also other isolated villages much further out in the district, 
right among the tea gardens, which are cotisequeiuly threatened, 
although 1 do not know of any tint are as vet infected ; and, if 
this is the case, the me.isures detailed in the latter part of this 
aection should be elhcient in preventing any great mortality on 
them. The measures already described will then also be ap- 
plicable to this district, only they should be carried out in a more 
systematic way than is necessary or advisable in districts 
.that are already severely and universally attacked, with a 
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view to prevent the disease from spreading to the unaffected 
parts, and to stamp it out of those in which it has already 
got a foothold. For this purpose all attacked villages on the 
margin of the affected area, as well as isolated newly-infected 
ones should be carefully sought out, and the neighbo-.iring 
ones warned against intercourse with them, while in the cold 
weather active steps should be taken to move the infected 
ones, as already described. If this was systematically and 
thoroughly carried out for two or three successive years, 
I believe the march of the epidemic would be most malerially 
checked. Similar steps shoulti be taken, ns far as possible, 
in those around the town itself. The same remarks apply to 
the northern part of Mangaldai, which is beginning to be 
affected, and as it is largely inhabited by Kacharis, who are 
less loath to move than the As->ame;e i)ooplo, the ncccsViry 
measures should be ea.sier to carry out here. 

With regard to Di.siinath, the di.sease i.s only just begin- 
ning near the river-gliat, although it is preseru in the more 
western parts towards Tezpur in the same degree that it is 
in the Tezpur division itself. V'igorous measures should be 
taken on the lines already described to stamp out the disease 
and to check its spread, especially from the recently affected 
portion near the landing place. 

Tezpur toTun. — It has been pointed •)ut in Section VI 
how rapidly the disease became widespread soon after 
Gauhati was badly infected, owing to its travelling along 
the much frequented lines of communication from that town 
to the Nowgong and Mangaldai districts. The same was 
true of the “ Bard wan fever ” when it reached the town of 
that name. That the disease Is already beginning in Tezpur 
town is then a fact of the gravest significance, although for- 
tunately it is not yet attained to epidemic proportions, so there 
may yet be time to do something to lessen the danger o! 
its widespread dissemination from this centre. Now we have 
seen in Section VI, page *441 Section VII, page i 6 o, that 
the disease has been introduced here as elsewhere by means of 
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persons suffering from it coming to live in the town, usually 
with relatives. This is quite impossible to put a stop to 
under the present laws, but the question arises whether the 
dangerous condition of affairs, both with regard to Tezpur 
town, and also the threatened spread of the epidemic into Go- 
laghat and the more easterly parts of the Assam Valley, is 
not sufficiently grave to render it advisable to take advantage 
of the provision of the Epidemic Diseases Act passed recently, 
which reads — 

“ In the event of India or any part thereof being at any time 
visited by or threatened with an outbreak of any dangerous epide- 
mic disease, the Governor General in Council, if he thinks that the 
ordinary provisions of the law for the lime being in force are in- 
sufficient for the purpose, may take such measures, and by public 
notice prescribe such temporary regulations to be observed by the 
public, or by any person or class of persons, as he shall deem neces- 
sary to prevent an outbreak of such disease, or the spread thereof.” 

Now there can be no question but that kald-dsar is a 
" dangerous epidemic disease” within the meaning of the Act, 
while there is good reason to believe that in the course of its 20 
years’ uninterrupted spread through the province, it has caused 
much greater suffering and loss of life than even plague itself 
would be likely to do, supposing it to gain access to Assam ; 
for the latter, although very virulent while it lasts, seldom re- 
mains in a place, especially comparatively small towns, for more 
than a few months, while it does not cause the terrible dying- 
by-inches of whole families that kdla-dzar docs. If then 
powers were taken to send back to their own villages any cases 
of idta-dsar which might be found in other unaffected or re- 
cently infected districts or towns, which would also cover the 
case of whole villages migrating to uninfected parts, as I know 
to have occurred from Nowgong to both Golaghat and the 
interior of the Tezpur district, then a very great step would 
have been taken to prevent the infection of new places and 
divisions ; and the very fact of such powers being in existence, 
would tend greatly to prevent occ.asions arising for their 
exercise. Moreover, I have met with more than one instance 
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in which the people were most anxious for powers to expel 
cases of kdla-dzar from their village, so that such a measure 
would be welcomed by them. I am strongly of the opinion* 
that the circumstances both warrant and necessitate the use 
of this measure if the upper parts of the valley are to be euved 
from the calamity which threatens them. 

In addition to this the moving infected collections of 
houses in the town of Tezpiir, or other large places 
which may become, infected, should also be enforced, as I 
have already recommended in the case of the opposir;: 
the club in Tezpur, the particuhira of iho infection of which 
have been given in Section VI I, page 160. It is a doubtful 
question whether this can be done compulsorily under the 
Municipal Act on the ground that it is a necessary sanitary 
measure, if not powers of doing so should be prescribed 
under the Epidemic Diseases Act for towns and any other 
places where it might be thought to be desirable. 

(3) Unaffected hut threatened diiitricts. — The most im- 
portant of these is the Gol.ighat sub livision. For the more 
easterly parts of the Sibsagar district and that of Dlbrugarh, 
are not likely to be affected except ihr )ugh Golaghat. If 
then Golaghat can be saveil. the whole of the upper end of the 
valley on the south bank of the river will also be spared, while 
North Lakhimpur will probably also escape, although this divi- 
sion is too sparsely popul.iled to be likely to suffer severely 
from the epidemic. This is the most imp >rtant, and also the 
most hopeful part of the problem, for, as has already been said, 
there is a better opportunity of slopping the easterly extension 
of the disease at the present time than there has ever been 
before, or is ever likely to occur again if it is neglected now, 
while if nothing is done the epidemic seems certain to spread 
to the end of the valley. 

The principles on which successful action should hie/ 
based are still the same as in the previous instances, but re» 
quire most thorough carrying out if they are to be efficient. 
The principles are to prevent, as Car as posable, the entry imo 
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the district of any persons suffering from the disease by 
continuing the watch, that has been kept on infected persons 
tra-velling up along the grand trunk road from Nowgong into 
Golaghat, sending back any that may be detected, which 
appears to have been so far successful in keeping out the 
disease, and extending it to the lines of communication from 
infected districts by the river, for which purpose again a 
special notification under the Epidemic Diseases Act may 
be required ; and secondly, finding out the first villages in 
the district to become infected by the disease, warning all the 
people around them against having any communication with 
them, and in the cold-weather months making them move 
from the infected site to a short distance where they will still 
be under observation. 

The most essential pt)int then is to detect the very first 
villages that gel the disease, and these are nearly certain to 
be either in the mauzas adjoining the Nowgong district, or 
in those through which the traffic from the river passes, and 
will very likely be first found in some of the larger places 
which have most active communication wiih infected districts. 
The earliest information can be obtained from the mauzadars 
of these parts, while a careful watch should be kept for any 
notable increase in the death-rate in each separate mauza, 
especially during the rainy season. 

My first propostil, namely, the distribution of a pamphlet, 
, , pointing out the usual methods in which 
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place, should be earned out as soon as 
possible, as the season when the spread of the disease is 
most active, namely from April to October, has already 
arrived. 

The measure of moving the sites of villages that have 
become infected can only be carried out in the cold weather, 
so that there will be ample time for a full consideration as to 
how and wltere it can best be carried out, and in the mean* 
time it srill be necessary to collect information as to the exact 
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distribution of the disease niauza by mauza, and village by 
village, in order that when the short annual time for action 
comes, a decision may already have been arrived at as to wher^ 
the measures shall be adopted, by which means no time may be 
lost, especially with regard to the Golaghat division, vhere 
most careful inquiries should be made during and towards the 
end of the ensuing rainy season (1897), to whether any 
villages have already been attacked by the disease. 

The advisability of taking advantage of the provision of the 
Epidemic Diseases Act, as proposed, will also have to be ca’^.i- 
fully considered both with regard to t-.-wus and uninfected, 
districts, more especially Golaghat. 

The subject of the headings under which deaths from this 
Rccistraiion of disease have been registered, and the cor- 
redness or otherwise of the classificatioiit 
must be briefly referred to. In tlrs connection I would like 
to point out that one of the main obstacles to the all-important 
early recognition cf the bcgimiing ol tin; epidemic in any 
district or part of a district is largely tine to the generally 
acknowledged deficiencies of the present svsiem of registration 
of deaths by an unpaid agency in all the districts of the 
Assam Valley, with the exception ot Goalpara, which is 
the only one in which anything approaching accurate figures 
are obtained. The remedy for the defect is as well known as 
the defect itself, and the diiriculty in its a. 'option is a financial 
one. I think, however, it is worthy of consideration whether 
the present position of the Golaghat subdivision docs not 
warrant a sy.stem of paid ehaukitlars similar to that in force 
in the .Goalpara district, being introduced there for the 
registration of deaths in order to ensure the earlie.st and most 
correct possible information of an increased death-rate from 
fever in any part of the division being cibtained. 

Since September 1891, deaths have been returned under the' 
heading anchylostomiasis, which is further subdivided into («) 
anaemia or ben-beri of Ceylon, and {Jb) kdia-dMar. Notinng 
could illustrate better the hopeless sute of confusion wbicb 
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ensued on the publication of Dr. Giles’ report than this extra- 
ordinary nomenclature ; for apart altogether from the absurdity 
^f expecting the ignorant village headmen who register the 
deaths to differentiate between these diseases, which have 
been such a source of controversy for so many years and the 
subject of two special investigations, it will now be evident 
from the facts recorded in this report that two or more totally 
distinct diseases have been returned under one heading, w'hile, 
as Dr. Giles himself pointed out, true beri-beri does not occur 
in Assam, although, unfortunately, he used the term on the 
title page of his report. 

It has been shown that before the adoption of these terms 
cases of kdla-dsar were correctly returned under the head 
of fevers, while in the last few years in more especially the 
Nowgong district, a large proportion of ordinary malarial fevers 
have been returned under the head of kdla-dzar. The fact 
that kdla-dzar is nothing but an intense form of malarial fever, 
which is not always easily distinguishable from the ordinary 
type, even by an experienced medical man, will be sufficient 
reason for reverting to the previous arrangement whereby these 
cases were returned under the head of “ fevers.” The deaths 
from fevers (and also from kdla-dzar if the term is retained), 
in each mauza of the affected districts should be permanently 
recorded in the office of the Sanitary Commissioner, in order 
that the yearly progres.s of the epidemic may be easily and 
accurately followed in the future. 

With regard to the term anchylostomiisis the facts already 
recorded, togrther with some further det.ails which will be 
found in an appendix to this report, prove that the particular 
form of anaemia which is brought about by the anchylostomum 
parasite, and is therefore rightly called by the above name, is 
not distinguishable from anaemia due to the numerous other 
causes which are in active work in the Assam Valley, except 
by the use of the microscope or by giving thymol and counting 
the worms that are passed, and even then it will in the 
majority of the cases be only one factor in the production 
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of the anaemia ; so that, apart once more from the impossibility 
of the diagnosis being made by the registering agents, the 
condition of vital statistics of the province and our present* 
state of knowledge do not appear to be at present sufficiently 
advanced to render the retention of this term advisable. If 
a substitute be required, the simple term “anaemia” would be 
the most suitable, but even this is open to the objection that 
many cases of kala-azar w'ould be likely to be returned under 
it, which is just what is most desirable to avoid, and moreover, 
severe anaemia is not common among the indigenous 
population of the province, apart from those who work on tea 
gardens, except as a result of malarial fever. 

The term “ anaemia of coolies ” should, however, be 
retained in the returns from tea gardens, but I am doubtful if 
the term anchylostomiasis is advisable here either, as there is 
certainly a tendency to enter any case which has been given 
thymol under this heading, which will include practically every 
case of anaemia due to whatever cause, whether there were 
any of the worms present or not, while I have shown in the 
appendix that this disease is only one of the many causes 
of anaemia on tea gardens, although it is undoubtedly a very 
important one. 

MEASURES TO BE TAKEN ON AFFECTED TEA GARDENS. 

The first difficulty which is encountered with regard to 

The early reeogni- kdla-dsar on tea gardens is the early 
lion of the disease. recognition of the disease, but it is hoped 
that the illustrated clinical description of the disease, which 
forms a large part of this report, together with the clearing 
up of the confusion which has hitherto surrounded the 
subject, may be of considerable help in this respect. On 
the other hand, it must be remembered that the disease has 
been mistaken for a general but unexplained unhealtbiness' 
of an afiected garden until it had gained a firm hold and 
had connderably increased the death'rate, which is not 
aurpiiaii^, conndering that it if but an interne form of malarial 
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fever, and individual cases are quite undistinguishable in the 
early stages from ordinary malarial fever. 

* The two most important points to be kept in mind are 
firstly the intensity and relapsing nature of the disease, and 
secondly its distribution in families or houses. If it be noticed 
that cases of fever are occurring, which are very resistent to 
ordinary doses of quinine, which relapse again and again, and 
in which the spleen and liver very rapidly become markedly 
enlarged, when it will often be found that the patients seem to 
lose all reaction to the fever, and will even deny that they 
have any and go out to work when their temperature is 
anything between 102° and I04°F., then it will be evident 
something quite different from the ordinary malarial fevers of 
Assam has to be dealt with. If then inquiry brings out the 
fact that the first few cases or deaths have been in one or two 
families, or among old coolies who have connections in neigh- 
bouring bustles which are infected by the epidemic, then the 
diagnosis will be quite certain. The instance given in an 
earlier section, in which three brothers were the first three 
cases who died of the disease all within a few months, is a good 
illustration of a characteristic outbreak of the affection, while 
in the North Mangaldai garden, which has recently become 
infected, no less than three of the fanaly of the first case 
subsequently contracted the disease. If a suspicion of the 
presence of the disease should arise, but doubt still remain, 
it would be much better to get some one who has had a large 
experience of the affection to give an opinion on the question, 
rather than wait for its presence to be unmistakably revealed 
by the increase of the disease, as by that time the best time 
for eradicating it will have passed, and the necessary measures 
may have become tenfold more difficult and expensive to carry 
out. One other point should be mentioned, and that is 
if on a garden where there is a suspicion of the presence of 
the epidenuc malarial fever of Assam, it be found that fever 
cases continue to be seen after the end of the rainy season 
during the early cold-weather months, after they have ceased 
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on other gardens, and at a later date than is usual on the 
suspected one, in the absence of unusually late rains or 
other abnormal cause, then it will be pretty certain that the' 
epidemic has begun. 

If the disease be recognised on the occurrence of the first 
Measures to be taken cases, as should in future be the case, 

ed eafly**^'* detect- then the measures to be taken will be simple, 
and will be comprised in the following 
suggestions. If the affected coolies be local labourers, their 
services will be at once dispensed with, together with a»^y 
from their villages or other infected ones from which 
labour may have been derived. In fact, any garden which 
employs local labour or has infected villages near it, should 
take care to keep itself informed of any neighbouring villages 
which are suffering from this communicable type of fever, and 
all their coolies should be warned against visiting tliem. If 
the infected coolies be imported ones, they should at once be 
sent into hospital, and, if possible, placed in a separate building 
to other patients, and kept there until the case terminates in 
death or complete recovery. The other inhabitants of the 
house from which he comes should move into another one 
by themselves, and carefully watched for fever, and the infect- 
ed house destroyed and its site abandoned. It has been 
proved by actual experience that it is of little or no use to 
simply remove those who already present well marked signs of 
the disease, for the houses in which they have lived arc certain 
to be infected before the first case which has occurred in it can 
be diagnosed with certainty, and some of the other occupants 
will develope the disease if they remain in them. The infect* 
ed houses should therefore be burnt down, and not rebuilt. 
The simple burning of the thatch roof within the mud walls 
of the house and then re-roo6ng it, has been followed by 
other cases occurring in the same house. If only a very few . 
cases have occurred, the above measures may be sufitcient 
to eradicate the disease, and the importance of its early 
recognition and of prompt measures for getting rid of it cannot 
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be too strongly insisted on, as when once it has got a firm 
hold on the lines of a garden it is no easy matter to get rid of 
it, as will be seen immediately j and when I mention that the 
manager of a garden which has suffered severely from the 
epidemic for the last four years, and who is not yet at 
the end of his troubles, estimates his loss through its 
ravages at a lakh of rupees, its prevention will be regarded 
as better than its cure, especially as it has already been 
pointed out in the clinical section that no method of treatment 
has yet saved more than a small percentage of cases when 
once the disease has become established. 

It the disease has .already got a hold of one or more of the 

coolie lines of a garden, what is to be 

Measures to be taken done? In discussing this question it 
if a coolie line has become . • , , , . 

severely affected. must be borne in mind that the sou is 

infected in addition to the houses of the 
lines, so that the same principles that hold good with regard 
to the best methods of getting rid of the infection from a 
village, which have already been discussed in the earlier part 
of this section, also apply to the case of the coolie lines of a 
tea garden ; only in the latter case there is the satisfaction 
of knowing that they can and will be carried out if my 
conclusions with regard to the nature of the disease are 
accepted, and the efficiency in preventing or eradicating the 
disease by the measures here advised is confirmed by further 
experience. The principle is that the infected site should 
be moved from during the cold*weather months when the 
fever is at a mjnimum, but the particular application of the 
principle, having regard to the conditions pertaining to a 
tea garden, remains to be considered. 

The following instance illustrates the good effect of this 
measure. A certain garden in the Ivamrup district a few years 
ago lost some aoo coolies from the disease in the course of 
four years. The manager having found everything else failed 
to eradicate the disease, built new lines about a quarter of a 
mile from the old ones, and during the btter part of the cold 
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weather he moved his coolies into them, and burnt down 
the- old infected ‘ones. From that date he scarcely had a 
fresh case of the disease, and the epidemic died out. In this 
case the disease had been present on the garden for some four 
years, and it does not necessarily follow that quite as good a 
result would have followed if the move had been made in an 
earlier, and perhaps more acute stage of the outbreak, 
unless the precautions to be immediately mentioned are adopted. 
The same plan is now being tried in the case of a newly-infected 
line on a garden in the north of the Mangildai district, so t-fe«t 
by the end of the rains of 1897 more definite information as 
to its utility in this stage will be available, while in the garden 
of the Nowgong district, which has been alre.-idy mentioned 
as having suffered so severely from the epidemic malarial fever, 
similar measures have been carried out in cne of the lines. 

The following measures are those which are to be recom- 
mended in the case of coolie lines which have become infected 
with the disease to a greater extent than that already 
discussed, namely, when cases have occurred in many of the 


houses of the lines — 

(i) All new coolies should be placed in new lines, and on 
no account should they bo put into the infected lines 
for a single day. The importance of this is very great, and 
when it is pointed out that for the cost of a smgle cool.e 
accommodation can be constructed for thirty or forty, the 
economy of this measure will at once be evident, and ,t 
will also be t' e first slt-p towards giving up the infected lines 
altogether. Convincing evidence of the efficiency of this me^ 
sure and of the bad result of its pirlial neglect, wtll be 

found in the example recorded on page 163. 

(a) The infected lines should be evacuated during the 

cold-weather months when the fever is at ^ ^ , 

best time being in the months of January and hebfuary. and/ 
i, should b. cou.ple.ud before .he 
mio Wls. which usoolly occurs lu Assam in March or ApnL 



322 


Report on Kald-dear. 


Fortunately this is just the lime when, if the pruning is well 
in hand, labour can most easily be spared ‘for the work of 
building new lines. In carrying out this measure, the 
following precautions will be advisable in order to prevent 
the infection being carried into the new lines. All those 
families who have had no cases of the disease among them, 
should undoubtedly be moved into the new lines, and this 
measure will be certain to result in many of them escaping 
the disease who would otherwise have suffered from it during 
the ensuing rainy season. The difficulty is to know what to 
do with those families who have had cases of the disease 
during the previous rains, but none of whom have any 
fever at the time of the proposed move. If none of them 
have been getting fever of a persistent nature during Novem- 
ber and December, that is after the ordinary fever season is 
over, they may be safely moved, but any families who have 
definite cases of the disease among them, or who are con- 
tinuing to get fever during the cold-weather months, should 
not be moved into the new lines, but if they can be got out 
of the infected ones and put in separate ones, it would be the 
best thing for them. It would be advisable not to build very 
elaborate houses in the nevV lines in case the disease should 
break out in them and a second move be necessary, although 
this is not at all likely to be the case, especially as any early 
cases which might occur there would be detected and 
dealt with as suggested in the recommendations to be taken 
when the infection of a garden is found out early. 

CONCLUSION. 

I regret the great length of this report, but the confusion 
in which 1 found the subject involved has necessitated a full 
and systematic clinical and pathological description of the 
disease, while it was also essential to record ample and 
convincing evidence as to the communicability and 
origin of the epidemic. The facts have, as far as possible, 
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been left to speak for themselves, and discussion has been 
reduced to a minimum. It is hoped that a sufEcienlty 
intelligible and comprehensive account of the epidemic has 
been given to serve as a basis for ameliorative and prevent- 
ative measures. 


LEONARD ROGERS, M.P., B.S., Lotulon, F.R.C.S., Eng., 

Surgeon-Captain, I.M.S. 


Shilloho, ^ist March 1897. 
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APPENDIX No. I. 


ON THE ANiEMIA OF COOLIES. 

In the coarse of my investigation into the origin and nature of 
kdla^dzar^ much work has been done on the subject of anchylos- 
tomiasis and other conditions in which ansemia is a marked feature, 
in order to differentiate these from the former disease with which 
they had been confused. In the course of this work, some results 
have been arrived at, which do not enter into my general argument 
on the subject of epidemic which has, for so many years, been 
spreading up the Assam Valley, but which may be worthy of 
record. It is therefore proposed to embody them in this appendix. 
As, moreover, my work has necessitated visiting nearly every dis- 
trict in the province of Assam, and has afforded me unique opportu- 
nities of learning the views of those be.st qualified to form an opinion 
on the difficult subject of the causes of the annemia, which is still very 
prevalent among tea gr.rdcn coolies, the conclusions which I ha^e 
arrived at, after a perfectly unprejudiced examination of the question, 
may be of some interest to other workers on the subject, even 
though there is very little that is original in my observations. 

The adoption of the heading of anaemia of coolies rather than the 
term anchylostomiasis is due to my belief that the latter is only one 
out of many causes of the disease, and it is largely with a view to 
pointing out some other factors to which I think sufficient attention 
is not paid that the following notes have been written : 

The groups of cases ofanaernia of coolies in the photogiaph opposite 
this page illustrates very well the differences both in type and degree 
of the class of cases which arc grouped under this heading. The two 
cases on the right represent moderately advanced cases of the drop* 
•ical type of anaemia, while the two on the left show advanced cases of 
the same, the extreme left one being the worst that I have met with. 
The central man's an-'emia was doe to chronic dysentery, and the 
absence of dropsy in this case imparts to him a very different 
appearance to the other cases. The type of his aoamia was also 
different to that of the others, as bis haemoglobio was lens reduced 
relatively to the number of the red corpnscies. The whole groitp 
presents a very different appearance to that of the esses 

shown ia the ilfautiations opposite pages 33 and 57* 
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That anchylostomiasis can and does cause anaemia which, unless 
detected and properly treated, will by itself cause death, is an 
undoubted fact, but the liberal use of thymol has, to a very great 
extent, robbed this disease of its terrors, while the nearly universal 
introduction of pure water-supplies on tea gardens has largely 
reduced the chances of very large numbers of the parasites being 
introduced into the digestive track within a short time, for, although 
the infection may be due in some cases to the swallowing of earth 
containing the encysted or rhabdiiic form of the worm (whichever 
may be the correct view of the development of the parasite), it can 
only occasionally happen that several hundreds can be rapidly intro- 
duced in this way. That ansmia of coolies due to anchylostomiasis 
is n)uch less common than it was a few years back, is the opinion 
of both the most experienced Civil Surgeons as well as of the pri- 
vate practitioners in charge of gardens whom I have met. This 
improvement has taken place in spite of the fact that, although 
latrines are now frequently supplied as a result of the recommend- 
ations of inspecting orhcers, they are little if at all used (for to 
force the coolies to resort to them against their wills, is quite im- 
practicable), which seems to show that the decrease in the disease is 
due chiefly to the improved water-supply, and hence affords an addi- 
tional argument in favour of the more commonly-held view which 
attributes the main part of the infection to water. 

Now it must constantly be borne in mind that the best writers 
on the subject of anchylostomiasis admit that as many as flve hun- 
dred anchylostoma must be present for from six months to a yf'ar 
in order to cause anaemia in a healthy man. Although it is also 
trie that at the time of his death very few, or even none, may occa- 
sionally be present, especially if he has had repeated doses of thymol, 
yet, on the other hand, if a series of cases be examined, a large 
number will be found in the majority of them. Again, it must be 
pointed out that the worms cannot multiply within the body, but 
every one must be introduced through the mouth in a partially 
developed form, for I find this is not always understood by planters. 

My work on the blood changes given in the fourth sectiou of 
thia regK>rt proves that the essential factor in the production of 
abe anmmta of anchylostomiasis is the daily loss of blood, while dys- 
pepsia is a late and comparatively unimporunt symptom, for it is 
a common experience to see a coolie in a fairly advanced stage of 
tlie disease with marked dropsy regain his appetite within a very 
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few days of his worms being removed by thymol, and to be quite 
free from the discomfort after meals, which used to trouble him 
greatly before. 

That anaemia is the main cause of death in anchylostomiasis is 
proved by the fact that in five successive fatal cases, in which 1 esti- 
mated with accurate instruments the exact state of the blood within 
a few days of their death, the percentage of haemoglobin (the colouring 
matter and most essential part of the blood) was, respectively, 8| 
i6, 10, 8, and 7 per cent, of Gower*s standard, while it is generally 
admitted that if this necessary element falls below 10 per cent., 
recovery is scarcely possible, so that we sec in all but one of this 
series the anaemia was in itseK fully sulfii,*^nt to account for tliC fatal 
termination, while in the other case death was caused by hypostatic 
congestion of the lungs and extreme dropsy of the whole body, includ- 
ing the chest wall and abdominal cavity. The (act that within the 
last few years the disease has been d escribed more than once as 
pernicious anreniia by workers, who have overlooked the* presence 
of the anchylostoma, is enough in itself to show that this is the most 
important feature of the affection. The beneficial effect of absolute 
rest in bed in cases which are apparently in a hopeless state, as wilt 
be more fully pointed out prescatly, taken with the well-known fact 
that complete rest is essential for the recovery fro 11 the worst forms 
of ansemia, also points in the same dirrrtion. 

Granting then that the anchylostoma, when present in large 
numbers and for a long period, are able by tbems»*lvcs to cause a 
serious, and if not properly treated, fatal ansemia, the question 
remains — How much of the anzmia now seen on tea gardens is of 
this nature? And can these cases be distinguished from those due 
to other causes ? 

But before passing on to consider these questions, I should like to 
write something on the use of thymol in Assam at the present tioio* 
I have already mentioned my b«-Iief in immense value of this drogi 
and when I came up to Assam, nearly a year ago, 1 was quite pre- 
pared to find that whatever k^ia-Agar was, anzrnia of coolies was 
practically entirety anchylostomiasis, and that the only thing needed 
to core it was thymol. A little practical experience soon dissipated 
this beautifully simple idea, and I am now of the optoioo that thero 
is more to be (eared from the abuse of the drug in Assam thio ^ from 
its aeglecC To ghre an instance of what 1 meaa« la the bMpiUl 
of one of the most np-to-daio gardens which I hast Tisltedv as far 
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as concerns good water-supply with pumps, cisterns, etc., I saw 
some six or eight cases of advanced anaemia which were all regarded 
as hopeless by the doctor in whose charge they were, and who sub- 
sequently died. They had all been treated with liberal doses of 
thymol, but instead of getting better as o*-her cases on the same gar- 
den who had been similarly treated had done, they became the 
victims of an intractible form of dysenteric diarrhoea, became reduced 
to living skeletons, very like the man in the centre of the group 
of anaemia of coolies cases opposite page i. Now what struck me 
about these cases was that some of them did not present an extreme 
degree of anaemia, while some had a considerable enlargement of the 
spleen, and others had formerly suffered from dysentery ; in short, 
their anaemia was due to different causes, but they had all been 
treated alike with thymol. Now-1 would not be understood to blame 
any one for this state of affairs ; all 1 wish to point out is that in our 
present state of knowledge, it is difficult to distinguish quickly and 
certainly between those cases that are likely to beneht by the admin- 
istration of thymol, and those in whom it will only cause disastrous 
results (for the exigencies of tea-garden work will not permit of the fre- 
quent use of the microscope), and I find in certain quarters the drug has 
for this very reason fallen into undeserved discredit. In fact, nothing 
has struck me so much as the divergent views which I have heard as 
to the value of this drug, and what 1 would plead for is a greater 
discrimination in its use. I had hoped to have found time, while 
investigating the epidemic malaria] fever of Assam, to try and differ- 
entiate by means of the blood changes between those cases of 
anzmia which are due to the anchylostoma, and are consequently 
amenable to the thymol treatment, and those which are not, and 
although I have not been able to go into the subject nearly sufficiently 
to obtain any very definite results, yet the very few observations 
that I have been able to make are so encouraging as to lead me to 
record them here, in the hope that some of the private practitioners 
of Assam may find time to make use of their opportunities of 
research in this direction, which, I feel sore, will amply repay careful 
study. 

It is a well-known fact that ansmia of coolies is much more 
common in tbe*first two years after their arrival in Assam, than it is 
subsequently, 33 per cent, ot the cases occurring in the first year and 
17 per cent, in the second. Now Dr. Dobson has found 100 or more 
audiylettoma in 1*3 per cent, of 547 healthy coolies on their way up 
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to Assam, and between 50 and 100 in 37 per cent, more, although 
he was only able to examine the stools which were passed in the first 
five and a half hours after the last dose of thymol had been given, so 
that it IS certain that had he been able to examine all the stools passed 
for twenty-four hours after the use of the drug, he would have found 
considerable larger numbers, for Dr. Sandwith, as a result of some 
special observations on the time after the administration of the drug 
at which most anchylustoma are passed, cime to the conclusion 
that '‘if it is impossible to examine several motions, it would appear 
more important tolcxarr.ine, specially those which are passed from six 
to eight hours after the thymol.*’ 

In Dr. Dobson’s cases then the stools were only examined before 
the most favourable time for finding thf* worms, so that it may be 
safely concluded that at least 'double the number that he found must 
have been present in these healthy men, for, moreover, all the worms 
are not expelled by one day's administration of thymol. It is then 
evident that at least 5 per cent, of the healthy coolies who are im- 
ported into Assam, have 100 or more anchyl >stoma in their intes- 
tines on arrival at their destinations — a number which, although too 
small to cause ana;iv.;a by itself, must nevertheless cause a consid- 
erable strain on the reparative powers of the system. The same 
must also be true of the coolies in their homes ; but it is easy to see 
that while they are under favourable conditions in a climate to which 
they arc accustomed, and getting the food on which they have been 
brought up and while their work is of a light, intermittent and 
congenial nature, they may be able to stand this strain as long as they 
are not attacked by any other illness. On the other hand, when a coolici 
who has such a number of these blood-sucking parasites in his intes- 
tine, comes up to a different, and in the case of most of them, a much 
damper and in every way unhcaltbicr, climate, when he is obliged 
to subsist on a diet composed almost entirely of rice, although ho 
njjiy previously have been a wheat -cater (in which conocctiOD ft 
is worthy of note that it is the North-Western and Central Provinces 
wheat-eating coolies who suffer roost from anaemia, so nuch 
so some managers will not take them at all in epita of the 
fact that they are easier and cheaper to get than the jattg}e cooUei 
of Chou Nagpur, who stand the Assam climate best of iB), wh« 
he is obUged to work steadily, ahhough the task exacted to ly JW 
means a very heavy one, and when in the bnsy and|mhenlthyyfeilqf^ 
•cosoii be works for iMg hoars, in order to mnko ostfa aiooi|| 
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and perhaps leaves himself too little time to properly prepare his 
meals, then he is unable to stand the loss of blood which formerly 
the system was able to repair, and he consequently becomes anaemic. 
If in addition he sufters from malarial £ever, dysentery, or venereal 
disease, any one of which is capable by itself of producing severe 
anaemia, then an aggravated form of the affection is certain to 
ensue. In this class of cases, again, thymol will be indicated, but 
it must be given with greater care, especially if dysentery has 
previously been present, and should not, I think, be repeated within 
a short time, as a second administration may do much more harm 
by starting dysenteric symptoms than it can possibly do good by 
the removal of the very small number of anchylostoina which may 
have escaped the first doses of the drug, and it is of far greater 
importance that after treatment of the anaemic condition by drugs 
and rest should be much more prolonged than it very often is on 
gardens. 

The latest views of Dr. Ruddock, who was the pioneer investigat- 
or on the subject of anchylostomiasis in Assam, will be of interest 
in this connection. In a very courteous answer to some questions 
1 put to him recently, he writes — 

** Of course, some of the cases (of kala-dear) had the anchylostoma, but so has 
nearly every native of Assam, whether indigenous or imported, and will continue to 
do so until their habits arc verv different ; but the harbouring of a few worms 
doCM n t consliiule anchylostomiasis. A healthy person can support a fairly 
numerous colony of them without damage, and 1 thina it is only when he suffers 
from some other dissase which reduces his powers of resistance that the 
presence of the parasite assumes importance.” 

The majority of the cases now met with on tea gardens of Assam 
are probably of this nature. 

Among the various other factors in the production of anemia, 
malarial fevers are perhaps the commonest and most important. 
When 1 was examining two hundred healthy coolies for enlarge- 
ment of the spleen and liver on a garden during the rainy 
season, 1 also made a note of the amount of fever from which they 
had suffered, and found that the great majority of them had had 
(ever at some time or other within (he previous year, while a 
quarter of them had some enlargement of the spleen, although this 
was usually very slight From an examination of the blood of 
apparently healthy men in the Nowgong jail, 1 also found that those 
who had suffered from even one week's fever within the last ttdo 
jnarsilmddisUiicUy poorer blood than those who had none or less 
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than this amount, so that it is evident that even a slight attack of 
fever has a material effect in causing anaemia. It is evident then 
that if all coolies who suffer from it to any degree, and especially if it 
is of frequent occurrence, could be given a tonic containing arsenic 
and iron for a week or two, but more especially the former, because 
in the case of anaemia due to malarial fever there is plenty of iron in 
an organic form in the liver, etc., but arsenic is required to increase 
the formation of new red corpuscles, than I am convinced a very 
potent cause of anaemia would be largely removed. 

It is not necessary to discuss such common causes of anaemia as 
venereal disease and dysentery, while all tea garden practitioners arc 
fuiiy aware of the important part that the accidents and complications 
of cbildb'rtU pl'ci’^ in the produv-ciciV of ihr condition among tvomcn. 

fhere is one other factor «diicli, I am plays a very important 
part in the production of anicmia of coolies, to which sulTicient atten- 
tion is not paid, and that is the question of diet. It is not the quan- 
tity or the quality of the diet that is at fault, for th^*sc are well 
looked after, but it is not always borne in mind that the first principle 
of dietetics is that a proper proportion of each of the primary food- 
stuffs is necessary if Oe diet is to sustain th»* body in a heakhy state. 
Now these pi ‘.mary foods are of three classes, firstly, the proloid 
or nitrogenous, wh;.uh will include the albuminous constituents of 
flesh, and the nitrogen containing portions ol the cereals in which 
latter class they are. contained in \ery dilTerent proportions in 
different grains, b -ing in largest quant iiy in dal (over 30 per cent.) 
and wheat (ij‘5 per cent .), and lea-n in rice (7 percent.); secondly, the 
carlK)naceous substances, such as the starefr s and sugars, which 
form the great Ojlk of sut h cereaU as rice ( 78 jK-r cent.) and wheat 
(68 per cent ) ; and thirdly, the fats, which are represented by oils, 
butter, and ghee, and arc only present in very small quantity io 
most of the cereals. If any one ol these is deficient in quantity, then 
the diet will not be physiologically correct. Again, it is quite poasibia 
to give enough rice to supply all the nitrogenous material that ta 
necessary ; but in order to do so, it would be necessary to give three 
times as much as would be required to supply the necessary amount 
of the cartMiiaceous element, which would be a great waste. Fof 
practical purposes, the problem may be still more simplified, ss ft has 
been laid down that in a proper diet there should be one. part of 
nitrogen to every fifteea of carbon, and if the necessity of a cWtaix 
quantity of fatly food be also borne in mind, thii wUt be a gosA 
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rule to work on. Now there is no fear of the amount of carbon 
falling short in an Indian diet| in which rice, which contains so much 
of it, figures so largely, but I am inclined to think that the amount of 
nitrogen often falls short of the necessary amount in the diet on 
which tea garden coolies often feed themselves. When it is 
also mentioned that it has been found that a deficiency of nitrogen 
alone in a diet is sufficient in itself to cause a marked form of anaemiai 
the importance of this question will be at once seen. To give 
an example which illustrates very forcibly this factor. Some few 
years ago anaemia was very prevalent in the Japanese navy under 
the name of ben^beri, (The term beri-beri, however, is a misnomer 
when applied to anaemic conditions, as true bert~bert is nervous 
disease, which is common in the Straits Settlements, and is also seen 
in Chinese people in Calcutta, but has never been met w'ith in Assam, 
and in which there is no anaemia whatever. The sooner therefore the 
use of the term in Assam is dropped altogether, the better it will be, as 
it is only a cause of confusion.) Various remedies, both hygienic and 
medicinal, were tried in order to reduce the sick- rate, but without 
material improvement, until it was found that there was only one 
part of nitrogen to 22 of carbon in the diet in use, instead of 1 
1015. This was then remedied first by the use of meat and eggs, 
etc., but subsequently it was found that all that was wanted was the 
substitution of a certain quantity of barley (containing ii’s per cent, 
of albuminoids) instead of a certain quantity of rice, as the former 
contains considerably more nitrogen than the latter. This was done in 
the year 1884, but 1 do not know in what month of the year the change 
was effected. The result was as follows : in the years 1881 to 1883, 
that is, before the change, the sick-rate per thousand from this cause 
had been respectively 205, 404, and 231, In 1884, it was 127, and in 
1895, the first year in which the new diet was in force throughout, 
the sick-rate was 6 per thousand ; in 1886, it was 0-35, and in the next 
two years it was nil. These figures speak for themselves, and similar 
results have been obtained in the Singapore Jail by Dr. Rowell, by a 
reduction of the quantity of rice and an increase of the da/; but in 
this case I am not sure how many of his cases were of the anaemic 
type and how many were nervous or true ieri-beri. I had hoped 
to have been able to have worked out the nitrogenous value of the 
diets of coolies on a series of gardens, but time has not permitted of 
my <Mag this, so 1 must be content to call attention here to the point, 
and hope it may be taken up by someof those who have many coolies 
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under thcJr care suffering from anaemic conditions, as I am convinced 
that if the consumption of a proper proportion of nitrogenous foods, 
such as dal, could be ensured in the case of all coolies in Assam, a 
great step would have been taken towards tlie reduction of the great 
loss in life and labour from anaemia of coolies. 

In this connection the great prevalence of anaemia among North- 
West and Central Provinces wheat-eating coolies is of considerable 
interest, for, as already mentioned, they suffer so much from this 
disease, that many managers will not employ them at all. Now Dr. 
DeRenzy pointed out, when he was Sanitary Commissioner of Assam 
some years ago, that coolies from these provinces had just as 
high ^ death-rate, and sometimes even a higher one, in the plant;;4ions 
of f ho V/Ct\t rndie^, as they still Kivc in Assam, until compulsory 
dieting for two years was enlorced by Government. From that time 
their death-rate fell until it reached only 2 or 3 per cent. It is 
also a commonly-h('l(l opinion in Assani that the North-West coolies 
suffer owing to their great love of saving every pice they can, even 
to the extent of underfeeding tluMusi-ives. I his is certainly true inas- 
far as th^'y will live* on tliC cheaper rice, rather than incur the much 
greater expense of ohYaining the higln-r-priced and more nitrogenous 
grains to which tliey have always been accustomed. But we know 
that the Bengali will subsist and krep his health on a diet which 
consists nearly entirely of rice, and the quantity that he consumes is 
extraordinary. This means that hr is eating a much larger quantity 
of carbonaceous food elements than his .s}>tern requires, in order to 
obtain sufficient of the nitrogenous food elements to keep him in 
health, and, although this is a physif)Iogi»'alIy wasteful method of feed- 
ing, yet he is accustomed to it, and can in this way supply all his 
wants. When, however, he gets any illness, such as fever, etc., which 
will prevent bis digesting these enornr^ous masses of rice, he very 
rapidly runs down, which shows that he has not much stamina. The 
wheat-eating coolie, on the other hanti, is not accustomed to consam- 
ing such great quantities of food Giving to the amount ol wheat and 
da/ that he cats, taking the place of a much larger quantity of rice, 
and so when he suddenly finds himself in a country where wheat caa 
only be obtained at a prohibitively dear price, then he has to fall hack 
on eating a larger bulk of rice, which he is scarcely able to hold in 
bis stomach, and can only digest with great difBcohy. This, tbrowa 
an extra strain on his digestive powers to which bn oofy loo/nflon 
•ocaunlWi He is now nnable to gel sufficient nitrogen ont of Kli 
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diet, and soon becomes anaemic, and unless he is caught early and fed 
up in an ‘'hotel system,” he goes from bad to worse. In fact, I 
believe it would pay any garden which employs a large number of 
this class of coolies, to feed them on the “ hotel system for at least 
the first six months, or better still until after the first rainy season is 
past. This is I know done in some few cases, but it might with 
advantage be carried out much more extensively. In one or two 
cases in which I have seen this done, the cost of the diet was deducted 
from the pay of the coolie with his consent, and the balance was 
ample to supply him with the little comforts which he loves, and both 
parties were greatly benefited by the arrangement. 

The following is a good example of anaemia, which was largely, is 
not entirely, due to bad feeding A coolie woman, aged 19, from the 
Assam-Bengal Railway, was admitted to the Nowgong dispensary 
during the rainy season of 1896, suffering from marked anaemia and 
dropsy of the feet and face. 

The history of her illness was that she got on all right until her 
father died, after which she lived with another coolie girl, and, 
according to her story, she only received about one rupee a month 
from the contractor, and was consequently unable to feed herself 
properly. She soon became ill, and as she did not improve, she left 
the works and begged her way some 40 miles into Nowgong, living on 
what she could pick up on the way. On her ad.nission she was fairly 
well nourished, but very anaemic, her fe^t and legs were swollen, 
and her face was puffy and had been swollen under the eyes shortly 
before. Bowels somewhat loose. She had not suffered from fever. 
Liver and spleen normal. Conjunctiva of a dead-white colour. She 
thus presented all the signs of anaemia due to anchylostomiasis, and 
was given thymol. The motions that w^ere passed during the next 
twenty-four hours were washed and examined by myself, but no 
anchylostonia w*crc present. On examining her blood the following 
results w'crc obtained ; — Haemoglobin 1 1 per cent., red corpuscles 
i,a60|000 per cubic millimetre ; white 3,250, or I to 384 red ; sp. gr. 
1*030 ; hemoglobin value *43. If these figures be compared with 
those given in the table on page 95 as typical of kila^dzar and 
anchylostomiasis, respectively, it will be seen that it differs from 
both| although it resembles that due to anchylostomiasis, except 
in the comparatively high hemoglobin value, that is, the propor- 
tion of hemoglobin in each red corpuscle of the blood. Now it 
has been shown that a low hemoglobin value is cbaracteiiatic of 
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the anaemia due to anchylostomiasis and of other conditions which 
are essentially produced by loss of blood, while the high haemo- 
globin value of the anaemia produced by malaria is accounted 
for by the fact that the haemoglobin of the red corpuscles which 
are destroyed by the fever is not lost to the system. In anemia, 
which is brought about by improper or insufficient diet, it is only 
to bo expected that the haemoglobin should be reduced more than 
it is in malarial anaemia, but less than that due to haemorrhages. 
This is exactly what we see in this case, and I have also met with 
it in one or two others In which the anaemia was also produced 
by bad diet. These observations then ( onfirm the importance of 
iinproper diet as a cause of anaenia, anci aUo seem (o point tc the 
probability of an e'xaiiination the h!oo.I hi ‘ng likely to be useful in 
a study of anaemia of coolies. The case above described improved 
rapidly under treatment with iron combined with a liberal diet; 
but unfortunately she died of cholera t\\o or three months later, just 
be^fore my return to Nowgong after a long tour, so that I did not 
have an opportunity of recording the extent to which her blood 
improved while she was under trratmeiil. 

While on the subject of the blood changes found in anaemia of 
coolies, it will he well to record some observalions which prove the 
primary importance of proper after-treat jnent ot this clasi: of cases. 

I rc-exainincd five cases of arixunia due to anchylostomiasis in 
garden coolies after an average of eight weeks from the date of the 
removal of the worms by thvmol, Iwt they hid only been treated for 
a few days in hospital and then had returm ii to work, although in 
two of the cases iron had bten continued fi»r three weeVs in all, 
including the lime thev were at work. I'lie average gain in the 
haemoglobin in the eight weeks since the previous examinations was 
7 per cent, only, and on enquiry th'^y were all doing half or less than 
half work, and would have continued doing so for a long time- Now 
Dr. SandwitJi, who has recorded the result of the after-treatment of 
173 cas'S of anchylostomiasis, found that during an average stay of 
thirty days in hospital after the administration of thymol, the gain of 
haemoglobin varied from 22 to 32 per cent., and probably continoed 
when the men became out-patients." The advantage of the complete 
rest in hospital, combined with treatment with iron, etc., ia very 
marked here, and when it is considered that the anaemic tea gar^m 
coolies were only doing half or less than half work, it is obvious that 
if they bad been gis-en ccmnpletc rest (or one moolb, tc^etbef wkh 
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proper medicinal treatment^ the resulting improvement in their blood 
and consequent increase in their power of working would have been so 
great, that in another month or so they would have made up for the 
lost time, and after that there would have resulted a great gain of 
labour, to say nothing of the doing away of the considerable risk of 
a coolie in such a state dying from some inter-current disease 
from which he would recover if in fairly good health. These observa- 
tions then show the immense importance of suitable after-treatment 
jn cases of anjemia of coolies, whether produced anchylostoma or 
other cause, in addition to the mere giving of thymol, and also that 
rest is of just as much, and in some cases of even more importance 
than medicines in the treatment of anaemia cf an advanced type. 

One other point has been brought out as a result of my investi- 
gation which must be referred to before passing on to see what 
practical lessons can be learnt from the points that 1 have mentioned. 
I was much surprised to find how poor the natives of Assam were in 
haemoglobin as compared to the European standard of Dr. Gower’s 
instrument (the instrument \^hich was used was checked with another 
one, and found to he correct, so there is no doubt about the accuracy of 
the observations), and that they were much poorer in this element than 
Europeans living under the same climatic conditions, although this 
latter point is readily explained by the fact that the meat diet of the 
latter contains much more iron than the diet of natives does. Still 
more important is the fact that in some cases the haemoglobin may be 
reduced to one-half without the mucous membranes showing any sign 
of anaemia, so that in any case where pallor of these is well marked, a 
severe degree of anaemia is present, whil*^ the slightest appearance 
it denotes a very considerable deficiency of this the most essential 
clement in the blood. This is a point the practical importance of 
which cannot be too strongly insisted on, for if only all cases of anaemia 
could be caught in the early stage and treated properly until the 
blood is restored to something like its normal state, then advanced 
and fatal cases could never occur, and instead of getting but half or 
less work from an anaemic coolie, or in the more advanced stages 
having to spend money on both food and medicines for him, with no 
prospect of any return, a few weeks' or even days’ rest and medicine 
in the early stage would prevent all this, and would eventually save 
much more than it would cosL 

Now I am fully aware that only too often the coolie does not 
come to hospital until he is suffering from a marked form of anaemia, 
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and also that some of the worst cases are among those who have 
come up to the province in an anaemic condition, and who have never 
done a day's full work on the garden since their arrival ; but this 
is obviously a mistake in the recruiting, and only confirms most 
strongly my point that prevention is better than cure, and that rest 
in time saves much labour in the end. Although the ideal aimed at 
in the following suggestions based on the foregoing facts may not 
always be attainable in every instance, yet I am convinced that the 
more nearly they are carried out on any garden, the less will be 
the loss of life and labour clue to what should be, in its more severe 
forms at least, largely a prcventible disease, and the greater will be 
the gain on any expenditure that may be incurred in carryiii;^ them 
out. \iixit of ih .*ill are in use in one or other garden, but I 

know of none in which all of them are carried out. It will simplify 
matters if ana:mia cases are divided up into three classes, namely, 
slight, well marked, and extreme. 

In order to detect the cases of an:rmla while they are still in an 
early stage, it is highly desirable that all coolies should be examined 
for anaemia, say, about once a month, mort. especially during the rainy 
season for their first two years on the garden, as it is during this period 
that quite 50 per cent, of the cas» s begin. 1 his inspeefion could be 
carried out in the lines at the morning roll-call or rdhor convenient 
time, and would not take very many minutes. All that would be 
necessary in these cases, would be to treat such of them asitm*ght be 
thought advisable with thymol, and to sec that they took an iron tonic 
for a few wet ks, which nnght be given in the lines before and after 
going out to work, as has ht en done in one or two gardens with some 
of the cases which had previously failed to improve after the thymol 
treatment as detailed above, with the best results. Special efTorts 
might be made on these lines at the end of the rains when the busieiC 
season is past. 

In w* II marked casrs of ansemia, thfse simple measures will not 
be sufficient to secure the most rapid, and consequently the most 
economical, results. Rest from work must also be given for a tine^ 
and it is here that improvement is most to be desired, and will doubt* 
less be brought about when iU imporUnce is more fully recognised. 
The difficulty is that anaemia most often begins io tbe rainy season, 
which is just tbe busiest time, but n week or two of rest com^finod 
with medicioal treatment as soon as well marked anaBmiafs diseosen* 
cd, win be eery soon made up foe by the iocreaoed power of wnri^ 
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which will result instead of a gradual but sure diminution of the small 
account of work that is being done to be followed by sooner or later 
by its entire cessation for a much longer period than would have been 
necessary in the first instance. Anyone who will estimate, the 
haemoglobin in a few cases of apparently slight anaemia will, I am sure, 
be speedily convinced of the necessity for rest in addition to 
medicine in their treatment, while the figures which I have given 
above, show the practical importance of it in the anaemia due to 
anchylostomiasis after thymol has been given. It must not be for- 
gotten that when once a coolie has become anaemic, he will be utterly 
unable to earn any extra pay by doing more than the allotted task, so 
that if he had been previously doing so, he may become unable to 
afford as good a diet as he has been accustomed to, and that just at 
the very time that he is in urgent need of a better one. For this 
reason, if it is not quite certain that any particular coolie who has 
become anaemic, is supplying himself with a sufficient diet,— and the 
proper amount of nitrogenous food must be taken into account as 
W’ell as the actual quantity, — then it will be of the utmost importance 
that he should at once be put on the ^Miotel system,” and a full and 
physiologically complete diet ensured. This is, I am sure, of just as 
much, if not of even more, importance than any medicine not exclud- 
ing iron itself, (or what is the use of pouring iron into a man who is 
living on a diet which in itself will be an efficient cause of anaemia. 

In the most advanced stages of anaemia the above measures will 
again be of primary importance, but one or two others may also be 
indicated. Thus, if dropsy be present much good may be done by 
the use of Southy's tubes for the removal of the cudema from 
the legs and other parts of the body. Caution must be used in the 
administration of thymol in such cases, and cardial tonics, of which 
strychnine will be the safest and best, w'ill be indicated for the 
dilation of the heart, which is nearly sure to be present. It is in 
these cases that the microscope is of the greatest use in deciding if 
anchylostoma are present in any numbers before thymol is given. 
In these cases once more the primary importance of absolute rest, 
even to the extent of putting the patient to bed, and, if necessary, 
placing a sick attendant over him to see that he stays there ^ 
must be insisted on, and I was much interested to hear from Dr, 
Elliot, of the Jorhat district, that he had recently carried this out in 
two cases of very advanced anemia, in which the patients had done 
BO work tor rnoatbs, and yet had made no progress at all, with the 
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result that at the end of two months he could not find a trace of 
anaemia in them; and these people who would otherwise have had their 
names cut and been lost to the garden after great expense had been 
incurred in feeding and treating them for many months, became once 
more healthy working coolies. This is a measure which should be 
carried out in all very bad cases of anaemia, and together with good 
feeding w'ould make tb- loss of either the permanent labour, or the 
life of a coolie from anaemia of much rarer occurrence than it is at 
present, I feel sure that thrsc various points only need be brought to 
the notice of such as do not already carry them out, in order that 
they may be given a fair trial, which ^ould only lead to their more 
general adoption than is at present the case. 


LEONARD ROGERS, BX. Loml'n, Erg,. 

Surgeon-Caf^tuintl MS* 
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ON THE SPREAD OF KALA-AZAR, AND HOW TO CHECK IT.* 

As the disease called kdla-dzar is still spreading slowly., but 
surely, from one village to another and from one district to another, 
and as it has been doing so for many years, the Government caused 
an inquiry to be made into it. As a result of this inquiry, many 
facts about the way in which the disease is carried from one place to 
another, have been found out. It is therefore desired to instruct and 
teach the people how the disease is spread, so that they may be able 
to know how to prevent the infection being introduced into their 
villages. This little book has been written and distributed for this 
very purpose, and if the people will be careful to carry out the in- 
structions contained in it, very much may be done to check the 
further spread of this deadly disease. 

In order to prevent cases of the disease being brought into villages 
which have been previously free from it, it is 
disca^ recognise the necessary that the villagers may be able to 
recognise it and to take the proper steps to 
prevent it before it gets bad in the village It has been found 
that villagers do very soon recognise the disease as a different 
kind of fever to that which they have always been accustomed 
to before the introduction of k&li-azar into their villages. It 
may be told from the ordinary fever in the following ways : the 
ordinary fever lasts usually for a few days only, generally not more 
than ten days, and then the sufferer gets well again, and it is only 
in a few of these cases that death occurs, and then it will take 
place within a few days. This is the kind of fever that the people 
have always been accustomed to as long as they remember. Now, 
the fever of kdla^dzttr is quite different to this, for it goes on and on 
for from two to four weeks at a time, and then after stopping for a 
time it begins again and lasts for several weeks more. By this time 
the spleen will have become enlarged, and the sufferer will; get thim 
especially in the face and arms. He will often look fairly well, and 
not he in distress, and may eat fairly well, and yet all the time his skin 
will be hot. He will also become gradually bloodless, yet his face and 
•kin will get darker than it was before his illness. His feet may 
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now begin to swell, and he will continue to get fever, and 
will waste away until he dies. Instead of only one or two cases 
dying out of a great many, as in the case of the ordinary fever, 
nearly all of the k&la-izar cases will die, and only very lew will 
recover. 

But there is another way in which it may be known that k&la^ 
dzar has begun in a village, because when one man dies in a house 
another is nearly sure to get the disease, and one who li\es in the 
same house, or who often visits the first case during his illness will 
soon fall sick, and after some months will die in the same way. This 
tendency to attack several members of the same family !<; rhe most 
definite characteristic of the disease, and one which marks it C'lt as 
something 4uite different from the ordinary fever. 

It is very important to know how the disease first begins in a 
village, as then it will also be known how it 

int^uSyiito*uiagis.‘* may be kept out. There are several ways in 
which it is introduced. The most common one 
is by some person who is suffering from the disease coming to live in 
a village where there were no cases previously to his arrival. He 
generally comes to live with some relation, often in the hope that the 
change of air from the village in which he contracted the disease 
will do him good, and perhaps cause the fever to leavt^ him. He will 
generally therefore have suffered from the fever for a long time 
before he comes, and so he will present the typical appearance of the 
disease, and his face and extremities will be tli.n, while his belly will 
be prominent owing to the enlargement of the liver and spleen, by 
which characteristics it will be known that he is suffering from 
idla-dtar. Another common way is for a person of a healthy village 
to go and live, perhaps for a week or two, or even for a few daya 
only in an infected village, and then io return to bis own village with 
fever, which goes on and on until it is evident that he is suffering from 
tdia-dMar. After he has lived in the village for some weeks, espo* 
cially if it is during the rainy season, and he is still suffering fron 
fever fairly regularly, one or more of the inhabitants of the bonat 
iB which he is living will also begin to get fever of the same persiatent 
type, and then others in the village, especially those who visit this 
bouse will begin to suffer, and there will be more deaths than esnal 
from fevers daring the rainy season, while daring the follooraf c^ 
weather nooths it will be noticed that the fever raas oo later than i| 
oanaUy does at this time of the year. It will ihca be certaio that the 

t 
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dreaded disease kdla-dzar has broken out in the village. Another 
common way in which the disease is introduced into a village is 
by either one of the residents of this village going to visit a relative 
who is suffering irom the disease in another neighbouring village, 
and perhaps stopping a day or two in his house with him. He then 
returns suffering from fever, which at first is thought to be ordinary 
fever until it goes on and on, and he begins to get the symptoms 
of kdla^dzar, while others of his household and others in the village get 
the disease in the same way as in the previous instance. Sometimes 
it may be introduced by a person who has the fever coming to visit a 
relative in a neighbouring uninfected village every now and then for a 
day. or two, although he does not regularly live in the village, but 
during his visits some one in the house contracts the fever, and it 
spreads as before. Instances have been met with in which the disease 
was introduced in all of these Various ways. Sometimes the 
disease does not appear in a household until some time after a person, 
who had the disease and had been living in this house, had left 
it again and returned to his own village^ so that in such a case the 
house itself must have been infected during his stay, and later 
on the affection broke out in the house, usually during the rains. 

As soon as several cases have occurred in a village, it will spread 
The course of the disea- steadily through it, as there are plenty of opport- 
■0 in an infected village. unities for infection to take place. It will be 

worse during the ordinary fever season, which is in the rainy months, 
but as soon #s the cold weather sets in, and the ground becomes 
dry, the fever will become less, and those cases which have not died 
will often lose their fever for a time. As soon as the rain begins to 
fall again in April of the next year, fresh cases of fever will begin to 
occur again. This shows that the infective agent has got into the 
soil, but it is dried up during the cold season, but comes to life again 
and causes a new outbreak of the disease as soon as the ground be- 
comes moist and warm. Both the houses and the soil around them 
then have now become infected, and as long as the people remain in 
this infected place, so long will they continue to suffer severely from 
(he epidemic until it has been present among them for six or seven 
years^and a great many of them have died of the disease, while 
others of them are very ill with it. Whole families will die of 
the diaease, or only one or two children may be left, and when 
three are taken into another house, the fever may appear in that house 
alto. 
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Now we know in what way the disease is carried from one village 
to another; we also know how to prevent the 
of a infection infection being introduced. When the disease 

is first beginning in a district some of the larger 
places, which have much traffic with those parts where the disease is 
bad at the time, will be the first to become infected by it through 
persons with the fever coming to live in these places from the infect- 
ed districts. As soon as it gets bad in these larger places, it will 
begin to break out in some of the smaller villages near them by 
persons from these villages going to stay for perhaps only a few days 
in these infected places, and returnint^ to thoir villages w'ith the fever 
on them, and subs'‘.quently others in the village will get it. The infec- 
tion spreads in this way chiefly during tiic rainy season, extending 
from the fall of the first few inches of rain in April or May up to the 
end of October, If then a village wishes to prevent the disease being 
introduced among them, it will be necessary for them to find out 
what villages near them are alTecteJ by the disease, and to cut off 
all communication with them as far as poshible. To carry this out 
they should not allow any one from the affected villages to visit themi 
nor should they visit any one in (hose villages, even if they are re* 
latives of theirs. It is especially important that any of the villagers 
who may have to visit a neighbouring large place or market town in 
which the disease is present, should be very careful to avoid sleeping 
in this infected place if they can possibly avoid it, and this is especi- 
ally Ihc case during the rainy season when the disease is most active.. 
When any village has many other affected villages around it, it is'.still 
possible to prevent it being introduced into their village by cutting 
off all inter-communication with the infected villages, and even when 
one part of a village is attacked by the disease and the ^other parts 
cut off all intercourse with the infected part/ the. other parts 
may escape tlic introduction of the disease into ihcir part of tbs 
village for several years, or even entirely. Several instances of this 
have been met with during the course of the Government inquirj . 
into the disease, so that it is easy to prevent the spread of the disease 
if only the proper precautions arc taken by the people t beniselvcSf as 
they have successfully done in some instances. In one of tbs 
paras of a village which so escaped, the headman forbade those the . 
▼ilUgers who lived in bi« p^ra to imve tny conmnnioatioo Wfljk 
other infected parat^ and wonld not nlloMr then to Tbit ibfrfr 
rebtiven who were nek of tkb wfectioM dbesn^ fo ttwM pwrlt of 1%’ 

Of 
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village, and the result was that although the other paras had suffered 
from the disease for several years, his para had entirely escaped 
owing to his wise precautions. 

The two important things then are — firstly, to prevent those who are 
suffering from the disease from coming into the village to live, 
even with their own relatives ; and secondly, to stop any of the in- 
habitants of the village from visiting and staying, even a day or two, 
in any village or place in which the disease is prevalent. 

If a case should occur in a village who has come from another 
already infected village, he must be sent back to his own village 
without any delay. If, however, the first case is one of the regular 
inhabitants of the village, then it will not be possible to send him away 
unless he is willing to go into a Government hospital, which would 
be the best thing for both himself and the village in which he lives. 
If he will not do this, then it will be necessary for the other villagers 
to avoid going into his house to visit him, lest they also get the 
fever. All the persons who are living in the house with the sufferer 
will be in great danger of contracting the disease from him. It will 
not be of much use to move him out of the house in which he has 
been living, especially if he has been ill for several months, as will 
most likely be the case before it is recognised that he is suffering 
from kiUa^dsar^ for the house will have already become infected, 
and others in may get the disease after the first case has left it. 
The best thing to be done then is for those in the infected house, who 
arc quite free from fever, to move out of it at once, but they should 
not be allowed to go to live in any other house in the village which is 
inhabited by healthy people lest (hey may have already contracted 
the disease, although they may not yet show the well marked symp- 
toms of its presence. They should build a new house a little dis- 
tance away f corn the infected one, and go and live there. In this 
way it may be possible to prevent the disease spreading in the village. 

When the disease has become widespread in a village and deaths 
have occurred in several families during the 
rainy season, then it will be too late for the use 
cooMbaa iBavilUga. of the measures described under the bead of— 
how to avoid infection of a village, for it will be already infected. 
The disease will become less prevalent during the next cold* 
weather months, and some of the few who may have not have 
died daring or towards the end of the rainy season, may now 
lose their fever for a time ; bat as sure as the rains will retam in the 
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next year, so surely will many of these cases get the fever agaia arhen 
the rain comes, and many fresh cases will occur, chiefly in the same 
houses in which persons had died of the disease during the previous 
year. In this way the fever will break out year after year for six or 
seven years until half, or perhaps t^o-thirds, of the people will have 
died, and many of the rest will be too weak from repeated attacks of 
fever to till the ground, ao that the whole village will be reduced to 
a most deplorable condition, — the houses of whole families who have 
died of the disease will be tumbling down, and the land which may 
have been cultivated by those people for generations will lie un- 
touched, such is the desolation produced by this terrible epidemic. 

When once the disease has got a footing in a village and has 
been prevalent throughout the rainy season, or a whole year, can any- 
thing be done to stop its ravages and to prevent the calamity which 
threatens its very existence (for in some cases whole villages have 
died of the disease) ? To answer this question it must be remembered 
that by this time the houses, and even the very soil on which they 
stand, will have become infected by the fevr^r-causing poison. There 
is then only one way of saving a village whit h is severely infected by 
the disease, and that is no less than moving the whole of the houses 
from the infected site There is also only one timt* of the year 
when this can be successfully carried out, and that is during the dry 
cold-weather months from December to the end of - February. 
Fortunately, this is the very time when it is easiest to carry out this 
measure. It has been carried out by several villages both in the 
Mangaldai and Nowgong districts of their own acconJ and with success. 
For instance, a iusti in the Mangaldai town uhich had lost two-thirds 
of their people from kala-asar^ moved ihcir houses during the cold- 
wcathcr months from the old infected site to a distance of only about 
two hundred yards. During the year before they moved, they bad 
lost twenty persons from kala-aMar^ but in the next year after they 
moved there were only two deaths from this disease, and one ol these 
had got the fever before they moved, so that it is evident that 
they left the infection behind them in the old village site, and it la 
also important to notice that they only moved a very short distance, 
but it was far enough to enable them to escape from further destruc* 
tion by kdla-izar. In this case, and also in another one, it tooh the 
villagers about one month to effect the move, and the nsnal ontbshak 
in the rainy season did not ocenr after they bad moved to a aem 
site. 
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If then ^iiy village which gets the disease severely were to move 
from the infected site during the following cold-weather months, 
when the. fever cases are at a minimumi then they may be sure that 
they will not suffer in the same way during the next rainy season as 
they had done in the last, and if they also carry out the advice pre- 
viously given for avoiding the infection of a village and prevent all 
communication with other infected villages around them, they ought 
to escape from further attack by the epidemic, and thus avoid being 
destroyed by the disease. 

If then the people of infected or threatened districts will only carry 
out the advice which is given here, and which the Government have 
gone to great trouble and expense to obtain for them, then the 
spread of the disease and the great suffering and death-rate which it 
causes will be greatly diminished ; while if the headmen and people of 
the villages refuse to carry out this advice, then it will be their own 
fault if they are annihilated by the terrible epidemic which goes by the 
name of kila^dzar. 


LEONARD ROGERS, M.B., B.S., London, F.R.C.S., Eng., 

Surgeon-Captain, LM.S, 


( MV ) 

GLOSSARY 

OF MEDICAL AND SCIENTIFIC TERMS 


Agar-agar — A glue used for cultivat- 
mg organisms on— 

Albumen —A nitrogen containing or- 
ganic constituent of the bod). 
Albuminoid — Albumin contiining — 
Amphislomum hominis — An uncom- 
mon intestinal parasite 
Anxmia — Deficienc) of bhod 
Anch)lostomum — A sm ill A\brm 
about h ilf inch long, which h es 
in the small intestine. 

Anchyl stomubis — Ana mia caused 
by ancii\lostoma 

Anterior supen >t st nc of the ileum — I 
A bon\ process on each side of the 
lower part of the abdomen. 

Aouic cartilage —Second right costal 
carlil ige 

Arachnoid —One of the membranes | 
of the brain j 

Ascilt^ —Dropsy of ♦ho ahdimcn. I 
Aspirating — Di awing >ut 
Assimlunn— Ihcacl of absorbing 
nutriment 

Asthenia— Loss cf strength 
Atroph> — W asting Cpf a part from 
lack of nutrition. 

Autopsy — Poit~rnofte ni examination 

JJtnAtn— A disease with ntr\ous 
svinpioms. which s common n the 
Sir m*' Settlements, b .i h is never 
been found m Ass im 
Bmcal — renaming to the check 
Cachexia— A depraved londiion of 
nuinCion 

Cancelous —Resembling lattice work 
Cancrum ons — Oangrenous ulcera- 
tion of the mouth 
Cardiav. — Pertaining to the heart 
Cerebeduoi — Inlerrir back pan of the 
brain 

CbloroiiSw*-*A forw c4 aoxaUA co®* 


Coagulability — Clotting power. 
Cop,incti\a — The white mucous 
membrane of the eye. 

Corpuscles —The solid part c*es in the 
blood 

Corpuscular — Pertaining to the cor- 
puscle 

Crepitaiions — A sound heard over a 
pneumonic lung 
C\st — A sac containing fluid 

D sW (opiic) — W hue spot ai the back 
t i It rciim 

D chi IS duodenihs —Another name 
for ►he anch\lostomiim 
Duodenum —I he first hxed part of 
'hesmill imcstinc 

I irpfivscmatou'- —Tissues distended 
wiih air 

I ndci irditis —Inflammation of inner 
linn g membr me ot ht irt. 
f nd* nut —Pa uli i- to a place 
i ft dcmii — Prr>vailmg disease. 

I luke— \ small intes.lnal parasite. 

Gang cut — Moriifuation of a soft 
fi*s 1C. 

Ginn ( ktarrh -Inflammation of 
innr*" to it of stomach 

II f mrtrr — InsTrurnem for 
c »uniing ihr corpuSi.le*' in a certatn 
qi ant 'v of bloud 

IIjrir<*gi»»biivonncler — Insirument for 
csiimiing the pencfitage ol 
bicmifg c»bin in the blood 
lla^fiiic murmura — Soundi Am 10 
aJicration in iKe state of the blood. 
Il^moeyte.— A small bkwd corpuedm 
H^cffioglobin.— Cofonng milter of tilt 
red ijrpusclet 

lie|NKM*uM.— Coavwiini kHV Ini» 
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Glossary, 


liriutn.-^ Lower part of small intestine. 

Inferior vena cava. A large vein at 
the back of the abdomen. 

Jejunum. — Upper two-fifths of the 
small intestine. 

Black sickness ; the Garo 
term for malarial cachexia. 

Knee-jerk.— A tendon reflex. 

Leucocytosis. — Transient increase in 
the number of white corpuscles in 
the blood. 

Macroscopic. — Visible to the naked 
eye. 

Medulla oblongata. — Enlarged upper 
end of spinal cord. 

Mesenteric. — Pertaining to the peri- 
toneal attachment of the small 
intestine. 

Metabolism. — Intimate chemical 
changes in cells. 

Millimetre. — of an inch. 

Mucous membrane.— One that secrets 
a viscid fluid. 

Neudeated.— Having a vesicular 
body in its substance. 

(Edema— Accumulation of clear fluid 
in a tissue, or dropsy. 

Optic com misure. — A part of the un- 
der-surface of the brain. 

Palpation. — Exploration with the 

hand. 

Pericardium.— A fine membrane 

lining the abdomen. 

Pcriheparitis. — Inflammation of the 
capsule of the liver. 

Pertqileniiit.— Inflammatian of the 
capsule of the spleen. 

PMloneuiB.— Fine aeroua menbrane 
bniiig the abdomen. 


fetal 


Payer’s patches.— Clustered glands in 
the small intestine. 

Phosphate. — A salt of phosphoric 
acid. 

Pigmentation. — Deposite of pigment 
in — 

Plasmodium malaria. — An ameboid 
parasite, which is the cause of 
malarial fevers. 

Pleura. — Fine membrane surrounding 
the lung. 

Pleurisy. — inflammation of the pleura. 

Pneumonia. — Inflammation of the 
lungs. 

Pons. — A part of the under-surface of 
the brain. 

Porosis.— A thinning or absorption of 
bone. 

Pulmonary. — Pertaining to the lungs. 

Retina.— The internal sensitive mem- 
brane of the eye. 

Ruga. — A wrinkle or crease. 

Secretion.— The product of glandular 
activity. 

Spicule.— A small spike-like piece of 
bone. 

Subcutaneous. — Beneath the skin. 

Suprarenal capsule. — A small ductless 
gland above the kidney. 

Systolic. — Pertaining to the contrac- 
tion of the heart. 


Therapeutical.— A science concerned 
with the application of remedies. 

Thoracic duct. — The main lymphatic 
vessel through which fats are 
absorbed. 


Thyroid gland. — A ductlea gland' in 
the nedc in front of the wind pipes. 
TricocephalttS dispar.— A Ihread-lika 
worm found in the large intestine. 


Valvnti eoaniventcs.— Felds of moCQiis 
^inthemeMli 


or 



